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SUMMARY

The influence of surface projections, both totally and partially

immersed in a turbulent boundary layer, on the distribution of heat-

transfer coefficients has been determined on 20 configurations. Sur-

face projections cause separations of the local flow; the extent of

these separations both upstream and downstream and the magnitude of the

resultant interference heat-transfer coefficients are dependent upon the

size and cross-sectional shape of the projection, Mach number, Reynolds

number, and boundary-layer thickness. The configurations of this inves-

tigation include both three-dimensional simple shapes and hardware-type

configurations tested on a flat plate with a turbulent-boundary-layer-

thickness variation of approximately I0 to i. The extent of the inter-

ference region can be defined by static-pressure measurements, oil-flow

technique_ or by heat-transfer measurements.

The windward heating rates increase with decreasing boundary-layer

thickness. A maximum value occurs when the projection height is equal

to or greater than the boundary-layer thickness. The effects of Mach

number and Reynolds number are confined to the immediate vicinity of

the windward face of the projection. The magnitude of interference

heating expressed as the ratio (at a particular thermocouple) of the

heat-transfer coefficient with a protuberance to the heat-transfer coef-

ficient without a protuberance increases with decreasing Reynolds num-

ber and increasing Mach number.

Interference heating in the vicinity of swept cylindrical projec-

tions depends upon direction of sweep (forward or back); for example,

a cylinder swept back 43 ° has an interference heating rate 2.07 times

that of the undisturbed flat plate_ at 0 ° sweep an interference he_ting

6.83 times that of the flat plate, and swept forward 45 ° an interference



heating 11.14 times that of the undisturbed flat plate. On the cylin-
drical projection the lambda-footed bow shock causes a localized region
of high heating. The location of this region is dependent upon the
free-stream Machnumber_boundary-layer thickness, and the ratio of
cylinder diameter to boundary-layer thickness. Except for the sweptbaek
cylinder the stagnation-line heating rates outside the interference region
are predictable by existing theory. The flat-plate boundary layer on the
sweptback cylinder increases the stagnation heat-transfer coefficients.

Location of a protuberance in the influence of another protuberance
can cause large variation in the interference heating distribution. The
most critical location is in the vicinity of the upstream projection
shocks.

In the wake of a projection placed immediately behind another pro-
jection the heating rates are negligible. Further downstream, the wake
heat-transfer distribution is greater than that in the undisturbed flow.
Cylinders mounted in the wake of other projections and alined with the
flow so that the space between cylinder wall and flat-plate surface is
less than 0.01 of the boundary-layer thickness still have heating rates
higher than those of the undisturbed region.

INTRODUCTION

The design of an efficient launch vehicle of long-range capabilities
requires minimumstructural weight and maximumfuel volume. The pres-
ent concept of missile design is to utilize extremely thin skin with
internal pressure to prevent shape deformation. To provide maximum
fuel volume, the piping, instrumentation, antenna, and so forth, are
located on the exterior portion of the missile; this thus produces
protuberances partially or completely immersedin the missile boundary
layer. The effect on heat transfer of surface roughness and protuber-
ances completely immersedin the boundary layer has been the subject of
several investigations (refs. i to 5). It is the purpose of this inves-
tigation to obtain experimentally more detailed information on the dis-
tribution of heat transfer on the protuberance and adjacent skin area
for large protuberances that are totally or only partially immersedin
a turbulent boundary layer. Two classes of protuberances were investi-
gated: one group consists of simple geometric shapesto simplify the
shock--boundary-layer interaction and the analysis of the resultant flow
field and the second group consists of scaled models of specific com-
ponents of a typical launch vehicle.

Each protuberance was tested at Machnumbersof 2.65, 3.51, and 4.44
through a range of Reynolds numberper foot from 1.3 x 106 to 4.7 x 106.



The models were tested on a flat plate with a turbulent-boundary-layer-
thickness variation of i0 to i. Pressure distributions in the vicinity
of the projections were also obtained. The oil-flow-visualization
technique (ref. 6) was used to determine the nature of the flow in the
vicinity of the projections.
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c

cf

Cp

Cp

ACp

d

g

h

h c

hL

ho

ho,c

K

k

local skin thickness_ ft

specific heat of skin material, Btu/ib-°R

local turbulent skin-friction coefficient

specific heat of air at constant pressure, Btu/ib-°R

pressure coefficient

variation in pressure coefficient

diameter of cylinder_ in.

acceleration due to gravity, ft/sec 2

measured heat-transfer coefficient, Btu/ft2-sec-°R

measured heat-transfer coefficient including conduction term,
Btu/ft2-sec-°R

theoretical heat-transfer coefficient for laminar flow on

cylinder of infinite length, Btu/ft2-sec-°R

measured heat-transfer coefficient on flat plate alone,

Btu/ft2-sec-OR

measured heat-transfer coefficient on flat plate alone,

including conduction term, Btu/ft2-sec-°R

protuberance height, in.

coefficient of thermal conductivity, Btu/ft-sec-°R

% length, ft



M

_M

NSt

NSt,c

Ps

Pt_2

R

R X

Te

T w

Tt

t

At

V

w

x

Y

z

free-streamMach number

variation in free-stream Mach number

Stanton number_
h

Vcpg)_

Stanton number including conduction,
h c

pVcpg)_

static pressure_ ib/sq ft

total pressure just downstream from a normal shock wave_

ib/sq ft

Reynolds number per foot_
pVZ

(Z = i ft)

Reynolds number based on distance x

effective stream air temperature at wall, some temperature

which gives a thermal potential that is independent of heat-

transfer coefficient (sometimes noted as recovery temperature),

OR

wall temperature s OR

stagnation temperature_ OR

time_ sec

variation in time s sec

velocity_ ft/sec

specific weight of skin material, Ib/sq ft

distance along longitudinal axis_ in.

distance from longitudinal axis, in.

vertical distance from flat plate_ in.
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boundary-layer thickness s in.



P

dynamic viscosity coefficient, Ib-sec/sq ft

free-stream density of air, slugs/cu ft

circumferential angle, deg

Subscripts:

i indices of summation

0_1,2,3, • • . m time sequence

free-stream condition

Z local condition

max maximum

APPARATUS,MODELS,ANDHEAT-TRANSFERANDPRESSUREINSTRUMENTATION

Wind Tunnel

This investigation was conducted in the high Machnumbertest sec-
tion of the Langley Unitary Plan wind tunnel. This variable-pressure,
continuous-flow tunnel has an asymmetrical sliding-block nozzle that
permits continuous variation in the test-section Machnumberfrom 2.3
to 4.65_ this facility is described in reference 7.

Flat Plate and Support Structure

To determine the effect of projections on the distribution of heat
transfer on the adjacent skin, the projections are mountedon a 4-foot
by 5-foot flat plate instrumented with both thermocouples and static-
pressure orifices. The location of the 84 thermocouples and the lO pres-
sure orifices on the test surface and the relative position of several
projections are given in table I and illustrated in figure 1. (An index
to the tabular data is included immediately before the tables.)

The laminated flat plate, as illustrated in figure 2, consists of
a O.050-inch-thick stainless-steel test surface insulated from the sup-
port surface by a 3/8-inch-thick hexagonal fiber-glass honeycomb. The
honeycombwas bonded to the test surface and to a 1/8-inch-thick filler
plate. To prevent shearing of the bond due to thermal gradients, the
filler plate was cut, after bonding, into 8-inch by 8-inch sections and
each section was secured to a steel backing plate by a button that allowed
each segmentto slide relative to the backing plate.



The test plate_ as an integral unit_ was mountedat three positions
in the tunnel to obtain a range of boundary-layer thicknesses. The maxi-
mumboundary-layer thickness was obtained by mounting the flat plate on
the test-section access door and flush with the tunnel side wall to
utilize the normal tunnel side-wall boundary layer. Two other boundary-
layer thicknesses were obtained by positioning the test plate at two
positions on a 4-foot by lO-foot wing-shaped support assembly. The
wing-type support was attached to the tunnel side walls and spannedthe
test section on the horizontal center plane. The leading-edge wedgeof
the support assembly_ as illustrated in the view of the upper surface
in figure 3_ was alined so that no flow deviation occurred on the test
surface and the pneumatic seals_ illustrated in the assembly photograph
of the wing support in figure 4_ prevented the flow from the structural
support side from influencing the test surface. The test surface mounted
flush with the bottom of the support assembly is illustrated in figure 5.
The lower surface of the wing support contained two interchangeable panels
(test plate and filler plate) that positioned the instrumented flat plate
either i foot or 5 feet downstreamfrom the leading edge_ as illustrated
in figure 6. The filler plate is similar in construction to the test
plate and had eight thermocouples located at the positions shownin
figure7.

Four inches from the leading edge of the support structure a 1-inch
band of No. 60 carborundumgrit was used as a boundary-layer trip (fig. 6)
for all tests conducted on the flat plate mountedalong the horizontal
center plane of the tunnel.

L
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Projections

Two types of projections were included in this investigation: Three-
dimensional simple geometric shapes and more detailed hardware-type
models. Each model had a uniform skin thickness of O.050-inch stainless
steel with a backing of 0.25-inch-thickmicarta that was relieved in the
vicinity of each thermocouple. The backing material acted as a skin
stiffener and prevented distortion or buckling of the models. All
models were secured to the flat plate and were insulated from the test
surface by a 1/16-inch-thick sheet of micarta.

Thin-walled pressurized missiles require circumferential stiffener
rings. From an analysis of the data obtained in a marrowband (in this
analysis 5 inches wide) along the flat-plate center line_ the three-
dimensional models in figure 8 showa two-dimensional section to the
flow. The four stiffener models were tested in the maximumthickness
boundary layer. The basic model (fig. 8(a)) represents the external
stiffener with the minimum_eight. The 2-inch by 4-inch rectangular
stiffener is mountedon the flat plate with the 4-inch dimension normal
to the flat plate and the 2-inch by 4-inch surface parallel to the
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direction of flow. To decrease the abrupt flow on the windward face,

the 2-inch by 4-inch model was faired by a 1/4 round cylinder (fig. 8(b)).

Minimum flow deviation for this investigation was obtained by fairing

the upstream face with a 30 ° wedge as shown in figure 8(c). To eliminate

discontinuities of surface joints between the upstream fairing and the

basic 2-inch by 4-inch rectangular stiffener, a separate model was made

for each configuration. Each model was instrumented with 24 thermocouples.

The location of the 12 thermocouples on the 1-inch by 2-inch rectangular

stiffener is shown in figure 8(d) and is listed in table I.

The junction of the externally mounted piping with the skin was

simulated by the 2.8-inch-diameter right circular cylinder illustrated

in figure 9. The cylinder was mounted normal to the flat plate and was

instrumented with 24 thermocouples; 8 thermocouples were located along

the stagnation line and the remaining thermocouples were located at

meridian angles of 45°, 90 °, and 180 ° at four axial stations along the

cylinder. A dummy cylinder was located at four positions upstream from

the instrumented cylinder to determine the effect of wake on the heat-

transfer coefficients. The dummy and instrumented cylinders were tested

in tandem at spacings of 3.2 and 6.4 diameters. The instrumented cylinder

was also tested wlth dummy cylinders at two offset locations 3.2 diameters

upstream;_o a line connecting the centers of the cylinders forms angles of

2_ v and 45 ° with the tunnel center line. The location of the instru-

mented and dummy cylinders is shown in figure i.

The instrumented cylinder was also tested with a 9-inch by 14.10-inch

cap plate having a i0 o wedge (fig. i0) to eliminate tip effects and more

closely simulate an infinite cylinder.

The effect of aspect ratio on both single and multiple right-circular-

cylinder configurations was determined by tests with 1.4-inch-diameter

cylinders. The 1.4-inch-diameter instrumented cylinder illustrated in

figure ii had 12 thermocouples.

The variation of heat transfer with sweep was evaluated on the

2.8-inch-diameter cylinder instrumented with 24 thermocouples illustrated

in figure 12. The sweep angle was 45° forward and 45° back.

The aforementioned projections are applicable to a fundamental

approach and understanding of the parameters that are important in the

flow field of a flat-plate boundary layer. However, detailed informa-

tion of the distribution of heat transfer on complex configurations (that

is, the lox line and helium pressurization lines on a typical launch vehi-

cle) is of considerable importance to the entire field of aerodynamic

heating. Consequently, the following hardware shapes were also tested.
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The stiffener model with a trapezoidal cross section (fig. 13) simu-

lates the circumferential conduit fairing typical of that used with some

launch vehicles. The windward face of the 8.68-inch by l. O0-inch rectan-

gular stiffener was faired with a 30° wedge to simulate a cableway; the

model was instrumented with 12 thermocouples.

The influence of external piping, with its axis alined to the flow,

on the flat-plate local heat-transfer coefficients was determined on

the configurations illustrated in figures 14(a), 14(b), and 14(c). On

the configurations in figures 14(a) and (b), fairings have been used to

diminish the abrupt flow discontinuity resulting from external piping

mounted normal to the surface. The model in figure 14(a) duplicates a

helium line; it has a hemicylindrical leading edge swept 45 ° and also

a spherical segment for clearance of an internal valve. The external

pipe of the model has a cylindrical shroud 2.02 diameters long for a sim-

ulated cover of a pipe expansion joint. The axis of the external pipe

was 1.13 inches from the plate. The configuration in figure 14(b) has

a 26° cone cylinder to further attenuate the flow discontinuity at the

pipe-plate juncture. The axis of the streamwise pipe model is 1.32 inches

from the plate surface. Both of these configurations had 24 thermocouples

installed on the fairing and piping and are relatively aerodynamically

clean. The prerequisite of minimum weight precludes the use of large

fairings, and on some of the piping normal to the surface, the elbows,

valves, circumferential rings, and expansion bellows are exposed to the

airflow. The uninstrumented model in figure 14(c) is a representative

lox line with a nominal diameter of 2.75 inches. The cylindrical axis

of this model was located 1.605 inches above the flat-plate surface.

Photographs of typical protuberances are presented as figures 15

to 31.
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Thermocouple Instrumentation

All thermocouples were 24-gage iron-constantan wire; each thermo-

couple was soldered with pure tin in a O.030-inch-diameter hole through

the model surface.

The thermocouple outputs were recorded on a multichannel sequential

analog to digital conversion system described in reference 8. The thermo-

couple voltages were sampled every 1/2 second, converted into digital

form, recorded on magnetic tape, and converted to punchcards for machine
calculation.

The stagnation temperatures for tests utilizing the wing-type sup-

port structure were determined by temperature probes mounted on the

sting support system downstream from the models as illustrated in fig-

ure 3. The sidewall-mounting probes were 12 inches from the tunnel side

wall for the tests in the tunnel side-wall boundary layer.



9

L

2

0

2

4

Pressure Instrumentation

The primary purpose of the present investigation was to determine

heating rates; consequently_ only a slight amount of pressure instrumen-

tation was incorporated in the tests. The static-pressure orifices in

the test surface were used to determine the extent of the effect of the

projection on the flat-plate surface pressures. The static pressures

were measured with individual electrical transducers. Total-pressure

profiles were obtained to determine the nature and magnitude of the

boundary layer at the three test plate positions. The 30-tube rake

illustrated in figure 32 was used to determine the boundary-layer thick-

ness at 40.47 and 116.47 inches from the leading edge on the lO-foot flat

plate. The tunnel side-wall boundary layer was measured at the position

of the instrumented right circular cylinder with the large pressure rake

shown in figures 33 and 34. Boundary-layer-rake static- and total-

pressure tubes were connected to valves that sequentially sampled 48 pres-

sures on a single electrical transducer. The transducer output was dig-

itized and recorded on punchcards for machine calculation. The free-

stream and stagnation pressures were measured by precision mercury

manometers.

ACCURACY

The precision mercury manometers have an accuracy of 1/2 ib/sq ft

and therefore the accuracy of the pressure system is limited to the

electrical transducer. The deviation in test-section Mach number with-

out the horizontal support structure is listed as follows:

M R +_ACp +-g_M

2.65

3.51

4.44

3.98

2.58

1.33

4.05
2.86

1.65

4.69

3.24
2.16

0.011

.of6

.o32

.013

.019

.033

.o17

.024

.o37

0.02

.02

.02

.o5

.05

.05

.o6

.06

.06
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Oneof the characteristics of the Langley Unitary Plan wind tunnel
(refs. 7 and 9) is that the expansions of the nozzle originate on the
lower surface and are canceled on the upper surface. The lO-foot flat
surface extends upstream from the test section and apparently intercepts
a portion of the nozzle expansion. The resultant compression and reflec-
ted expansions cause a deviation in Machnumber level that is dependent
upon R. The local values of M for two positions on the flat plate
are presented in the section entitled "Boundary layer."

Elementary tests conducted on the flat plate and utilizing radiant
heat source indicate that losses due to conduction through the fiber-
glass laminated honeycombinsulation_ convection in the honeycombcel!s_
and the addedmassof the glue line and tape bonding the honeycombto
the stainless-steel skin could be as large as 23 percent.

The accuracy of the temperature measurementsbased upon thermocouples
wire ealibration_ cold junction_ and recorder resolution is ±2° F as
determined in reference 8.

The accuracy of the heat-transfer coefficients also previously
determined in this facility (ref. i0) indicates values as shownin the
following table:

L
2
O
2
4

Heat-transfer coefficient

>O.0150
0.0010 to 0.0150

<0.0010

Accuracy

±i0 percent
±15 percent
±20 percent

DATAREDUCTION

Pressure Data

The static pressures on the flat plate are presented as free-stream
pressure coefficients. The Machnumberdistribution in the boundary layer
is determined from the total-pressure survey rake by assuming that the
static pressure is constant through the boundary layer and of the magni-
tude determined from the outboard static-pressure tube on the rake of
figure 52 and the magnitude of the inboard static-pressure tube on the
rake illustrated in figure 53.
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Heat-Transfer Data

The heat-transfer coefficients were obtained from transient skin

temperatures resulting from a stepwise increase in stagnation tempera-

ture as shown in reference 8. The following relation_ which assumes

constant temperature through the skin_ negligible lateral heat flow_

negligible heat flow to the model interior_ and no heat losses due to

radiation_ was used:

wc dTw/dt
h-

T e - T w

This equation was rewritten in the following form for complete machine

calculation:

h ____

m-i m-i

T-_e _, C Tt)iat- Z (Tw)iAt
Tt

0 0

The summations are evaluated over increments of time according to the

and the ratio Te/T t is experimentally determined.trapezoidal rule_

The effect of conduction through the model skin was determined from

the following relation:

m-i I 2 _T_
Z _ TwwcCTw, m - Tw,O) - kb +

h c =
m-i m-i

T--e _ (Tt)iAt - Z (T_.&t
Tt m

0 0

A detailed discussion of this method of data reduction is also

presented in reference 8.

The Stanton number was determined from free-stream conditions; it

is given as

h

NSt - (p¥Cpg)_
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DISCUSSIONOFRESULTS

Flow Visualization

The oil-flow technique described in reference 6 wasused to define
the flow near the flat-plate surface for i0 different protuberances
mou_ted in the maximumboundary-layer thickness. The flow field is
madevisible by coating the model surfaces with a high-viscosity oil
having in suspension a fluorescent green dye that becomesluminescent
whenexposed to ultraviolet light.

To obtain oil-flow photographs the instrumented flat plate was
mounted in the tunnel side wall with a resultant boundary-layer thick-
ness of 6 inches. The flow field over the entire flat plate was recorded
with two wide-angle-lens camerasmountedin the opposite wall. However_
the distortion of the wide angle lenses prevented superposition of the
two pictures. The oil-flow photographs were madeat a free-streamMach
numberof _.51 and a nominal Reynolds numberper foot of 3 x 106. The
slight asymmetryof the upstream boundary of the interference region
indicates that there is somecross flow in the tunnel side-wall boundary
layer. The slight effect of free-stream Machnumberwas determined on
the single cylinder that was tested at Machnumbersof 2.65, 3.51, and
4.44. The flow field for the three external stiffener models illustrated
in figure 8 are shownin figures 35(a), (b), and (c). The effect of the
protuberance on the flow field is discussed in terms of projection
height K. The flow field on the leeward side of the models is similar
for all three models. Along the leeward face a dead-air region extends
downstreamabout I/4K. A loop vortex originating at the stiffener ends
extends along the leeward side of the models with the vortex filament
approximately IK downstreamfrom the model.

The flow field for a 2-inch by 4-inch rectangular stiffener is
shownin figure 35(a). The bow shock wave separates the boundary layer
upstream from the model and reverse flow extends a distance of 4K up-
stream from the front face. In figure 35(b) the flow pattern for the
2-inch by 4-inch rectangular stiffener faired with a 1/4 round fairing
of the windward face showsthat flow separation extends 2.8K upstream
from the front face. The flow field on the windward face was washed
clean at a Reynolds numberof 3.5 x 106. As shownin figure 35(b), at
a reduced Reynolds numberof 2.0 X 106 the limit of reverse flow on the
windward face is very clear. The effect of fairing the windward face
of the rectangular stiffener with a 30° wedgeis shownin figure 35(c).
The extent of reverse flow is reduced to 1.4K upstream from the leading
edge of the wedge. The demarcation line of flow separation_ visible on
the wedge face, is approximately 0.3K from the flat-plate surface. Down-
stream_ the loop vortex flow for the wedge is more clearly defined than
that for the rectangular stiffener.
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The oil-flow patterns for a single right circular cylinder mounted

normal to the flat plate at free-stream Mach numbers of 2.65, 3.51, and

4.44 are shown in figure 36. The interaction of the cylinder bow shock

wave with the boundary layer on the flat plate results in the high-

pressure air behind the shock feeding upstream in the subsonic portion

of the boundary layer; this causes a local thickening in boundary layer

and, consequently, a lambda footed bow shock wave. This lambda footed

bow shock wave causes two defined lines in the oil-flow pattern. The

outermost line is the limit of reverse flow and the innermost line

encloses the region of maximum turbulence in which the oil is almost

completely removed. Increasing the Mach number from 2.65 to 4.44

increases the upstream extent of reverse flow from i cylinder diameter

to 1.2 diameters and also increases the width of the flat-plate area

affected by the cylinder. The flow on the leeward side of the cylinder

is similar for all three Mach numbers where a dead-air region occurs on

each side of the cylinder wake.

To determine the effect of positioning a cylinder in the wake of

another cylinder_ a second cylinder was located at various positions

upstream from the single cylinder shown in figure 36. In figure 37,

the boundary-layer flow field of a single cylinder is compared with the

resultant flow of tandem cylinders placed 3.2 diameters apart. The flow

pattern of the upstream cylinder is identical to the single cylinder.

The wake of the upstream cylinder confines the interference region on

the instrumented cylinder to a very localized region.

The effect of extending the spacing of the tandem cylinders to

6.4 diameters is shown in figure 38. The relatively large distance

between the two cylinders permits the flow to reestablish a flow field

similar to that for the single cylinder. The wake of the upstream

cylinder causes only a slight reduction in the extent of reverse flow

on the windward face of the downstream cylinder.

In figure 39 the instrumented cylinder is 3.2 diameters downstream

from a dummy cylinder and offset so that a line connecting the centers

of the cylinders forms an angle of 26 _ with the free stream. The flow
2

fields of the two cylinders overlap and the low-energy wake is assimilated

by the second cylinder shock wave.

In figure 40 the flow field is shown for a cylinder placed 3.2 diam-

eters downstream from a dummy cylinder, and a line connecting the cen-

ters of the cylinders forms an angle of 45 ° with the free stream. The

flow field of the second cylinder is distorted so that the region of

high turbulence is at a minimum along a line connecting the centers of

the cylinders. The flow-visualization photographs of all cylinder pro-

jections show, in the region of the flow field enclosed by the shock

boundary-layer interaction; a third line of flow discontinuity forming



a "herringbone" pattern in the oil. In this particular configuration,
this third line is directed toward the second cylinder. Heat-transfer
tests (ref. 4) indicate that this wake location causes a maximumheat-
transfer coefficient on the flat plate just upstream from the second
cylinder.

The effect of sweepon the flow pattern of a single circular cyl-
inder is illustrated in figures 41 and 42. The flow field for the 45°
sweptback cylinder is illustrated in figure 41. The low Reynolds number
photograph (fig. 41(a)) illustrates the streamlines along the windward
portion of the cylinder. The area of high shear on the flat plate
influenced by the swept cylinder is confined to a very small region_
extending upstream less than 0.3d.

The largest region of high shear from shock boundary-layer inter-
action for any single cylinder configuration results from sweeping the
cylinder 45° forward as illustrated in figure 42. The reverse flow
extends 3 diameters upstream_ and the area of interaction is comparable
to that obtained with the two-dimensional stiffener models. The third
line of flow discontinuity resembling a "herringbone" line, noted in
figure 40_ is well defined to its origin, slightly upstream from the
stagnation line of the cylinder. The dead-air region on the leeward
side of the cylinder is more extensive than that of any of the other
cylinder configurations. The concentration of oil on the leeward side
of the cylinder indicates a large region of dead air. Heat-transfer
results presented in a subsequent section of this report showthat this
cylinder configuration gave maximumheat-transfer coefficients on the
flat plate at the stagnation line of the cylinder.
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Pressures

Boundary layer.- The boundary-layer profile was measured with the

rake illustrated in figure 32 at 40.47 inches and 116.47 inches down-

stream from the leading edge of the flat surface spanning the tunnel on

the horizontal center plane. The tunnel side-wall boundary layer was

measured at the position of the instrumented cylinder with the large

rake shown in figure 33. The boundary-layer profile was determined

from Pt,2 and _s' w/th Ps assumed to be constant through the bound-

ary layer and of the magnitude determined by the tube at z = 3 inches

on the small rake and by the tube at z = _ inches on the large rake.

The results are listed in table II-i and typical Mach number profiles

are depicted in figure 43. The inner five tubes of the small rake dis-

torted the boundary-layer profile in the vicinity of the wall. The

local free-stream Math number M and boundary-layer thickness 6 are
as follows:
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M

2.65

3.51

4.44

R

4.87 x lO6

3.14
1.60

4.79

3.o9

4.78

3.33
1.89
4.61

3.o6

4.34

3.04

Rake

station;

in.

116.47

116.47

116.47

40.47

40.47

116.47

116.47

116.47

4O.47

40.47

116.47

116.47

M Z

2.64
2.66

2.61

2.7O

2.63

3.41

3.41

3.38

3.37

3.21

4.13

4.09

5_ in.

1.47

1.47

1.47

.70

.56

i. 47

1.67

1.67

.70

.70

1.67

1.76

The measured boundary-layer thicknesses were in good agreement

with $ predicted by equation (7) of reference ii. Although the

boundary-layer thickness 5 varies with M and R_ the nominal value

of 8 at x = 40.47 is 0.7 inch and at x = 116.47 is 1.5. The

nominal tunnel side-wall value of 5 is 6 inches.

Pressure coefficients.- The distribution of pressure coefficients

on the flat plate alone and in the vicinity of the stiffener and cyl-

inder models is listed in table II-2 and is plotted in figures 44 to 48.

Conversion of the flat-plate pressure coefficients to local values of M

by assuming the local total pressure is the same as that in the free

stream and comparison of the pressure data for both the forward and aft

positions of the test plate indicate that the value of M along the

plate in the aft position is approximately O.03M higher than that in

the forward position.

The flat-plate pressure coefficients for the stiffener models are

presented in figure 45. The oil-flow photographs indicate that all

orifices are in separated flow. Comparison of the measured pressures

with the critical pressures associated with separation of a turbulent

boundary layer (ref. 12) shows that measured values are approximately

20 percent below theoretical values for Mach numbers of 2.65 and 3.51

and have fair agreement at a Mach number of 4.44.

Superposition of pressures measured in the vicinity of cylinders

located in three positions along the test plate center line (fig. i)

in the nominal 1.5-inch and the nominal 6-inch flat-plate boundary
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layers is shown in figure 46 and illustrate_ the extent of the inter-

action of the cylindrical bow shock wave with the flat-plate boundary

layer. The 21-inch offset of the pressure orifice:: from the flat-plate
2

center line prevents the determination of the m:_ximu_ upstream effect

of the cylinders. However, the pressures indic:_te that the cylindrical

bow shock is apparently lambda footed and divided into two pressure hill_:

upstream from the cylinder with the maximum pressure rise occurring in

the vicinity of the bow shock. For an approximately constant bour,dary-

layer thickness and Reynolds number per foot, the pre:sure di::tribution:

are similar throughout the test Mach number range.

Increasing the flat-plate boundary layer from i._ inches to 6 inches

results in an attenuation of the interaction phenomena_ but the overall

pressure distributions are similar (i.e., maximum Cp at M = 2.65 i_;

0._$ in the 1.5-inch boundary layer and 0.28 in the 6-inch boundary

layer).

Dissipation of the interaction phenomena in the lateral plane of

the cylinder is defined by superposition of pressures obtained on cyl-

inders located at three spanwise stations with a constant distance from

the flat-plate leading edge. (See fig. 47. ) The peak pressure coeffi-

cients are in the region of the main cylinder shock and decrease in

magnitude and occur farther downstream with increasing lateral distance

from the cylinder as the bow-shock intensity decreases. The lambda

shock also sweeps back, but the decrease in magnitude is slight. The

effect of increasing the boundary layer from 1.5 inches to 6 inches is

to decrease the measured peak Cp.

Figure 48 illustrates the pressure distribution upstream from a

circular cylinder at three angles of sweep: 0o, 45° forward, and 45o

back. The pressure orifices extend from 7._ inches to 16.5 inches

upstream. As noted in the preceding discussion, the offset of the pres-

sure orifices from the flat-plate center line prevents determination of

the maximum upstream effect of shock interaction. However_ the effect

of sweep and the slight effect of boundary-layer thickness is readily

discernible. At 0° sweep the separated flow extends 2.1 cylinder diam-

eters upstream for all boundary-layer thicknesses. At 45° sweepforward

the separation extends _.4 diameters up_tream for the 0.6-inch and

1.5-inch boundary layers and increases to 3.$ diameters upstream for

the 6-inch boundary layer.
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Heat Transfer

Flat plate.- No theory exists for the prediction of the effect of

a projection of arbitrary cross section on the local heat-transfer
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coefficient of the adjacent surface. This _nvestigation experimentally

determines the effect of different protuberance configuration_ on the

adjacent surface by dividing_ at a particular thermocouple_ the local

heat-transfer coefficient of the flat plate with a protuberance by the

local heat-transfer coefficient of the flat plate without a protuberance.

This ratio is referred to hereinafter as h/h o. The results of this

investigation are presented in this form in tables III, IV, and V. The

scope of this investigation necessitated testing in three separate phases.

At the beginning and conclusion of each phase the basic flat plate was

tested at each Mach number and Reynolds number to determine _he relia-

bility of each thermocouple and the agreement of each phase. This com-

parison indicated a shift in the average level of heat transfer between

the first and subsequent phases. This shift was attributed to the loc_-

tion of the stagnation-temperature probe. In the first phase the probe

was located above the support structure, and the gradient in the stag-

nation temperature resulted in a temperature lower than that in the

region of the test surface. In subsequent phases the probe was located

below the support structure on the side of the test surface. Because

the stagnation temperature is used in the computation of the he_t-

transfer coefficient, it is necessary when comparing a flat-plate heat

transfer with a model heat transfer that the stagnation temperature be

measured at the same location. Consequently all protuberance heat-

transfer measurements in phase I are divided Sy a flat-plate value of

phase I and all protuberance heat-transfer measurements in subsequent

phases are divided by flat-plate values in the corresponding phase.

The final listing of the heat-transfer coefficients of the flat plate

alone is taken from those phases in which the stagnation probe is located

on the same side of the support structure as the test surface. A com-

parison of flat-plate heat-transfer coefficients obtained with the probe

located on the side opposite the test surface with the flat-plate values,

as presented in tables III and IV for the same test conditions, indi-

cates that for a nominal 0.7-inch boundary layer the heat-transfer coef-

ficients were 15 percent higher and for a nominal l._-inch boundary layer

the coefficients were 20 percent higher than those of the flat plate

alone. Although the value of the heat transfer in the first phase is

not comparable to that in any other phase, the ratio h/h o is valid.

The interchangeability and relocation of the test plate in figure i

on the support assembly spanning the tunnel on the horizontal center

plane permitted the location of the projections in two boundary-layer

thicknesses. (See fig. 6.) As discussed in the section entitled

"Boundary layer," the boundary-layer thickness on the test surface

mounted on the tunnel horizontal center plane was measured at the posi-

tion of the instrumented cylinder on the plate in the forward position

and at a station 116.47 inches downstream from the leading edge with

the test surface in the aft position. The nominal boundary-layer thick-

ness in the forward position was 0.7 inch and 1.5 inches in the aft
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position. With the test surface mounted on the tunnel side wall the
f

nominal side-wall boundary-layer thickness was o inches. These boundary-

layer thicknesses are used to identify the location of the test surface

for each model configuration.

The axial distance x for the thermocouples on the flat plate are

always measured from the leading edge of the test flat plate. The

leading edge of the test plate is 12 inches from the origin of the

boundary layer (leading edge of the wing-type support structure) for

the nominal value of 8 of 0.7 inch and 60 inches from the boundary-

layer origin for the nominal value of B of 1.5 inches. The flat-plate

heat-transfer coefficients for all of the thermocouples on the flat plate

mounted in the 0.7-inch and 1.5-inch boundary layers are presented in

tables III-i and IV-I and are compared with the Van Driest flat-plate

theory (ref. 13) in figures 49 and 50. The theory is evaluated for

M_ = M_, Tw/T_ = 2.0 for M_ = 2.65, Tw/T_ = 3.0 for M_ = _.51,

and Tw/T_ = 4.0 for M_ = 4.44 for an assumed value of NSt of 0.6cf.

In the minimum boundary layer, the differences between measured heat-

transfer coefficient and theoretical values are within the accuracy of

heat-transfer measurements. In the 1.5-inch boundary layer_ the experi-

mental values are less than those predicted by Van Driest theory and the

variation of Stanton number with Reynolds number is less than that pre-

dicted. The increase in local Mach number associated with the tunnel

nozzle expansion, as discussed in the section entitled "Accuracy," causes

a reduction in the measured heat-transfer coefficient_ however, adjusting

the theoretical calculations for this slight Mach number effect decreases

the discrepancy between theory and experiment, but the result is not of

the proper magnitude.

Stiffener projections.- Surface projections cause separations of

the local flow; the extent of this separation both upstream and doT_n-

stream and the magnitude of the resultant heat-transfer-coefficient

variation are dependent upon size, cross-sectional shape, Mach number,

Reynolds number, and boundary-layer thickness. The effect of these

variables on the heating distribution in the vicinity of the two-

dimensional section (along the flat-plate center line) of the three-

dimensional models in figure $ is illustrated in figures 51 to 57. With

the exception of the 1-inch by 2-inch stiffener these models were only

tested in the 6-inch boundary layer. The 1-inch by 2-inch stiffener,

used with the 2-inch by 4-inch rectangular stiffener to determine scale

effect, was also tested in the 1.5-inch boundary layer.

The effect of Mach number and Reynolds n_er on the heating dis-

tribution on the flat plate with the 2-inch by 4-inch stiffener in a

nominal 6-inch boundary layer is illustrated in figure 51. As illus-

trated in figure 51(a), the increase in heat-transfer coefficient at a

Mach number of 3.51 and Reynolds number of 2.79 x 106 extends upstream
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a distance greater than 3.25 projection heights. The region of low

heat transfer in the wake of the projection extends approximately 2 pro-

jection heights downstream. It should be noted that the Reynolds number

effect and Mach number effect are plotted for all thermocouples within

2_ inches of the center line of the flat plate. Reynolds number effect
2

in figure 51(b) is negligible except in the immediate region upstream

from the model. Here with an increase of approximately 60 percent in

Reynolds number_ the heat-transfer ratio h/h o increased approximately

2_ percent. In the same area for a nominal Reynolds number per foot of

2.9 × 106 , the effect of increasing Mach number from 2.65 to 4.44

(fig. 51(c)) increases the value of h/h o approximately 60 percent.

The heat-transfer coefficient in the wake is relatively insensitive to

Mach number and Reynolds number. The correlation of the constant h/h o

lines with the oil-flow pattern for the 2-inch by 4-inch rectangular

stiffener is illustrated in figure 52. By observing these photographs

it is easily seen that high values of h/ho occur in the regions of

high shear (dark area along the windward face of the model).

The effect of fairing the windward face of the rectangular stiffener

on the distribution of the heat transfer is illustrated in figures 53

to 55 and is listed in tables V-_ and V-4. The overall heat-transfer

distribution on the flat plate for the 1/4 round fairing (fig. 53) is

similar to that on the 2-inch by 4-inch rectangular stiffener. However,

the maximum value of h/h o is reduced 30 percent.

By fairing the 2-inch by 4-inch rectangular stiffener with a 30 °

wedge (fig. 54)j the upstream heating is reduced by 60 percent. The

heat-transfer distribution in the wake is the same for all three models.

Figure 55 illustrates the correlation between the oil-flow patterns and

the lines of constant h/ho for the 30 ° wedge fairing. In this photo-

graph, as in the other oil-flow photographs, the regions of high shear

and lines of h/h o coincide. It should be noted that from a weight

standpoint the 1/4 round fairing and the 30 ° wedge fairing incorporate

approximately the same amount of material. Comparison of the three

stiffener configurations indicates that the 30 ° wedge shows an appreci-
able reduction in heating on the flat plate.

The windward heat-transfer distribution on all stiffener models,

as shown in figure 56, are of the same magnitude_ consequently, the

total integrated heat load would be largest for the 30 ° wedge fairing

model and for heat considerations the 2-inch by Z-inch rectangular

stiffener would be the optimum configuration.

The Reynolds number and Mach number effect on a 1-inch by 2-inch

stiffener is illustrated in figure 57. Comparison of the 1-inch by
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2-inch stiffener in figure 57 with the 2-inch by 4-inch stiffener in
figure 51 illustrates the scale effect in the (i-inch boundary layer.
By increasing the projection size by a factor of 2, the region of
elevated heating increases from IK to 2_K. The extent of low heat

2
transfer in the wake increases from 1/4to I!K.2

Comparisonof the results of the 1-inch by 2-inch stiffener in
both the 1.5- and 6-inch boundary layers with those of the 2-inch by
4-inch stiffener in the 6-inch boundary layer indicates that the ratio
of size of the projection to the local boundary layer affects the heat-
transfer ratio up to the point where K/8 = i. This effect is to increase
the value of h/ho approximately 30 percent. There is no appreciable
increase for K/_ > i.

Single cylinder.- As a means of simulating external antenna, or
slab surfaces having hemicylindrical leading edges, cylinders of varying

diameter and sweep were tested in the three boundary-layer thicknesses.

Combinations of multiple cylinders were also tested to determine the

heat-transfer distribution on projections at _arious positions in the

wake of a second cylinder. A portion of these results has been pre-

sented in reference 4. The extent of the interference region, the

effect of unit Reynolds number, and the effect of free-stream Mach num-

ber are presented in figure 55 for the 2.8-inch-diameter right circular

cylinder in a 6-inch boundary layer. With the exception of a small area

immediately downstream from the cylinder, the entire interference region
has elevated heat-transfer coefficients. Excluding the cylinder wake,

the area where h/h o > 2 is approximately 20 times the cylinder cross-

sectional area. The effect of unit Reynolds number and M are confined

to the stagnation region of the cylinder, where h/h o increases with

decreasing R and increasing M. The effect of boundary-layer thick-
ness was determined for M = 9.51 and R = 2.86 × 106; however, the

effect should be similar for all Reynolds numbers and Mach numbers of

this investigation. By increasing the boundary-layer thickness from

0.7 inch to 1.5 inches, the effect on the area of interaction is imper-

ceptible. However, increasing the boundary-layer thickness by a factor

of approximately i0 reduces the interaction area 60 percent. The influ-

ence of boundary-layer thickness on h/h o along the center line of the

plates (fig. 59) is confined to the region of (h/ho)max which increases

with decreasing boundary-layer thickness. Within the range of this inves-

tigation (h/ho)ma x varies from 2.9 (for M = 2.65, R = 4 x 106 , and

= 6 in.) to 14.2 (for M = 4.44, R = 2.1 × 106 , and _ = 0.7 in.).

The heat-transfer coefficients on the cylinder models h are

divided by the theoretical values for laminar flow hL as predicted by
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the method of reference 14. A list of these theoretical values can be
found in table VI. The agreement with theory outside of the region of
flat plate and cylinder bow shock interaction is only fair. All the
data presented in this report for the 2.8-inch-diameter right-circular-
cylinder configurations tested in the O.7-inch and 1.5-inch boundary
layers were obtained with the stagnation probe mountedon the side of
the wing-type support structure opposite the models, and as was noted
in the discussion of the flat-plate heat-transfer coefficients these
heat-transfer coefficients are low. A similar test described in ref-
erence 5 with a O.030-inch-thick Inconel cylinder wall as opposed to
the present test with a O.050-inch-thick stainless-steel cylinder wall
had good agreementwith theory; this agreement indicated that conduc-
tion losses could be attributed to the difference in wall thickness.
The wide spacing of the thermocouples at _ = 0°, 45°, and 90° was too
large to define the circumferential conduction losses; consequently,
the conduction losses in the tables are only in the z-direction on the
stagnation line of the cylinder.

The intersection of the cylinder bow shock wave and the flat-plate
boundary layer causes the high pressure behind the cylinder bow shock
to feed upstream and radially outward in the flat-plate boundary layer
which, in turn, causes a local boundary-layer thickening and local shocks.
These shocks intersect the cylinder bow shock_ and the resultant vortex
impinging on the cylinder results in localized high heat transfer. These
flow phenomenaare illustrated in figure 3 of reference 15 and the flow
mechanismis more thoroughly discussed in reference 5. The magnitude
of this interaction is depicted in figure 60(a) for a 0.7-inch-thick
boundary layer. The value of (h/hL)max increases with increasing M

from 1.38 at M = 2.65 to 2.28 at M = 3.51. The value of (h/hL)max
at M = 4._ cannot be comparedwith the values at the lower Machnum-
bers because the thermocouple locations do not coincide with the loca-
tion of the lambda shock intersection. The increase in shock-angle
inclination with decreasing Machnumberresults in an outward movement
of the intersecting shocks with decreasing M. The stagnation-line
distribution of h/hL for the three boundary-layer thicknesses is shown
in figure 60(b).

In order to eliminate end effects on the cylinder heat-transfer
distribution and to determine the effect of an end plate on the cylinder
and the effect of resulting wake on the instrumented flat plate, a
9.0-inch by 14.l-inch flat plate with a i0 ° wedgewas mounted on the
right circular cylinder. (See fig. 60(c).) The plate caused a dis-
turbance in the free-stream flow and a shock interaction similar to
that encountered on the main support structure. The plate had no effect
on the heat-transfer distribution in the wake of the cylinder. The
heat-transfer distribution for a 1.4-inch-diameter cylinder, also plotted
in this figure_ is discussed subsequently.
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Multi_!e cylinders.- The heat-transfer distribution at various

positions in the wake of a second cylinder is determined by positioning

a dummy cylinder at several locations upstream from the instrumented

cylinder. The results given in this report supplement the data pre-

sented in reference 4 for the 1.5-inch-thick boundary layer at M = 3.51

and R = 2.8 × 106 by presenting the data for M = 2.65 and 4.44 and

three Reynolds numbers at each Mach number and also the results obtained

in a boundary layer of 6 inches.

The theoretical stagnation-line heat-transfer distribution on the

instrumented cylinder in the 6-inch-thick boundary layer does not show

any radical difference for the various cylinder locations depicted in

figures 61 to 65. It is evident from a comparison of these results _th

the results of reference 4 that the thick boundary layer diminishes the

interaction heating_ however_ it is to be noted that the 45 ° offset cyl-

inder location has the highest heating rates.

Tandem cylinders 3.2 diameters apart: The interference heating

resulting from placement of the cylinders in tandem and spaced 3.2 diam-

eters apart is illustrated in figure 61. The values of (h/ho)max on

the flat plate occur at the stagnation line of the cylinders, and these

values are in good agreement when the difference in the_nocouple loca-

tion (x/d of 0.57 upstream from the stagnation element on the forward

cylinder and x/d of_0.21 for the instrumented cylinder) is taken into

consideration. The (h/ho)ma x of the leeward cylinder can be compared

with that of the single cylinder_ this comparison indicates that the

wake of the dummy cylinder causes a large reduction in (h/ho)ma x. The

effects of R and M (figs. 61(b) and 61(c)) are presented for the

thermocouples located within a 2_ -inch band of the flat-plate center
2

line_ and for clarity in the immediate vicinity of the cylinders only

the center-line thermocouple data are presented. The trend of increasing

h/h o with decreasing R and increasing M is similar to the trend for

the single cylinder_ but the wake causes a reduction in the magnitude of

this variation. This reduction is dependent upon M_ R, and 8. For

: ( ) is reduced onlyM : 2.65, R _ 4 x 106 , and 8 6.0 inches, h/h° max

ii percent. For M : 4.44, R _ 2.1 x 106 , and $ = 1.5 inches, (h/h_max

is reduced 66 percent.

Tandem cylinders placed 6.4 diameters apart: Increasing the tandem

cylinder spacing to 6.4 diameters (fig. 62) permits the wake of the

upstream cylinder to regain most of the free-stream velocity and as a

result the (h/ho) ma x at the instrumented cylinder and its variation

with R and M are of the same magnitude as those of the single cylinder.
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offset 26_°:_ In figure 63 is shown the h/h o distribu-Cylinders

tion resulting from placing the instrumented cylinder 3.2 diameters

downstream from the dummy cylinder and offset so that a line connecting

the centers of the cylinders forms an angle of 2_oi° with the free stream.

The region of elevated heating is very large and for M = 2.65 and 3.51

the (h/h_ max and its variation with R and M are approximately the

those for the single cylinder. The (h/ho)ma x for M = 4.44same _S

is greater than that for the single cylinder. As is discussed in the

next section for the cylinder having the 45° offset, the maximum inter-

ference heating is related to the proximity of the cylinder bow shock

wave.

Cylinders offset 45°: In figures 64 and 65 is shown the h/h o

distribution resulting from placing the instrumented cylinder 3.2 diam-

eters downstream from the dummy cylinder and offset so that a line con-

necting the cylinder centers forms an angle of 45 ° with the free stream.

The maximum heating in the vicinity of the instrumented (leeward) cyl-

inder occurs in the _ quadrant that is alined with the herringbone

line (in the oil-flow patterns of fig. 40) that originates in the vicin-

ity of the windward portion of the upstream oylinder. Since this pat-

tern is similar to the type of flow limiting the interference region

and this pattern converges with increasing M, it is postulated that

this is the projection of the bow shock and that (h/ho)ma x occurs

when the upstream cylinder bow shock impinges on the instrumented cyl-

inder. This postulation is further substantiated by the variation of

(h/ho)ma x with M. At M = 2.65, (h/h_max is of the same magnitude

as that for the single cylinder_ however, at M = 4.44, (h/ho)ma x is

52 percent greater for the 45 ° offset cylinder than that for the single

cylinder. The Reynolds number and Mach number effects are depicted in

figures 64(b) and 64(c).

Cylinder scale effect.- In order to determine the scale effect,

1.4-inch-diameter cylinders were tested in the 0.7-inch and 1.5-inch

boundary layers. Comparison of the contour plots (not shown herein)

for the l_4-inch-diameter single cylinder with those for the 2.8-inch-

diameter single cylinder indicates that the interaction region is pro-

portional to the cross-sectional area of the cylinder.

Single cylinder: The difference in the location of the thermocouple

in the flat plate relative to the stagnation line of the cylinders having

different diameters prevents any direct comparison of __(h/ho)max; how-

ever, the variation of (h/ho)ma x with R and M, as shown in the

tables, is the same for the two cylinders. The h/h L distribution
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along the stagnation line (fig. 60) is considerably different for the

smaller cylinders. The value of (h/h_max is 1.6 for the small cyl-

inder at M = 3.51 and R = 2.87 as compared with 2.24 for the large

• ( ) is inboard; this indicatescylinder Also, the location of h/hL max

that d/5 must be considered. The larger frontal area of the large

cylinder restricts the flow in the vicinity of the lambda shock and

causes a larger bump in the boundary layer with a correspondingly higher

interaction point.

Tandem cylinders spaced 6.4 diameters apart: The (h/ho)ma x at

the stagnation line of the leeward cylinder, for all test Mach numbers

and Reynolds numbers, is greater than the measured value for the single

cylinder; this indicates that the windward cylinder has added consider-

able turbulence to the flat-plate boundary layer and_ as a result, the

increase in h/h L on the stagnation line of the cylinder, associated

with the lambda shock interaction, is not discernible.

26_ : The (h/ho)max on the flat plate exceeds
io

Cylinders offset
g-

( ) at thethe value for the single cylinder. The increase of h/h° max

windward cylinder over the single cylinder is greater than the increase

noted at the large cylinders in the 45° offset position• The variation

of (h/h_max with M and R is similar to the results for the large

cylinder. The h/h L distribution on the 1.4-inch-diameter cylinder is

the same for the tandem and 26_° offset positions.
2

Effect of sweep.- In order to determine the effect of sweep on

heating_ tests have been made on a 2.8-inch-diameter cylinder swept 45°

forward and back.

Cylinder swept forward 45°: Applying the analogy between high

shear and high heating to the oil flow for the forward swept cylinder

(fig. 42) indicates that this configuration has the largest windward

region of high heating of all cylinder configurations studied in this

investigation. Superimposing h/ho at the thermocouple locations on

the flat plate on the oil-flow photographs further substantiates the

correlation of oil-flow shear to heat-transfer distribution. Compari-

son of the oil-flow patterns of a single and a 45° sweptforward cyl-

inder (figs. 37(a) and 42) indicates that the region of shock-wave--

boundary-layer interaction is larger for the sweptforward cylinder.

However, the area bounded by the line of constant h/h o of 2 (as shown

in fig. 66(a)) is the same for both configurations. The variation of

h/ho with M and R shown in figure 66 is the same as that for the
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preceding configurations. The magnitude of (h/ho)max varies from

5.6 in the 6-inch-thick boundary layer at M = 2.65 and R = 3.26 x 106

to 25.3 at M = 4.44 and R = 2.12 x 106. The correlation of heat-

transfer ratios and oil-flow patterns is illustrated in figure 67.

The h/hL distribution along the stagnation line of the 2.8-inch-

diameter cylinder is shown in figure 68. The decrease of (h/hL)ma x

with increasing boundary-layer thickness and the inward movement of the

location of (h/hL)ma x with increasing M is similar to those for the

right circular cylinder. In a 0.7-inch-thick boundary layer _h/hL)ma x

on the swept cylinder is greater than that on the right circular cyl-

inder except at M = 4.44.

Cylinder swept back 45°: The measured h/h o and h/h L distri-

butions for the cylinder swept back 45 ° are shown in figures 69 and 70,

respectively. The shock-wave--boundary-layer interaction on the flat

plate is confined to a small region in the immediate vicinity of the

cylinder. The thermocouple in the flat plate at the stagnation line

of the other cylinders is covered by this configuration and_ as a result,

the thermocouple nearest to the stagnation l_ne is at x/d = 0.64

upstream from the cylinder stagnation element as opposed to x/d = 0.14

for the cylinder swept forward 45 °. Although (h/ho)max is not meas-

ured, the oil-flow patterns indicate a very low value of (h/ho)ma x.

The effect of sweep on interference heating is dependent upon the direc-

tion of sweep. For example, (h/h_max for a right circular cylinder

in a 1.5-inch-thick boundary layer at M = 3.51 and R _ 3 x 106 was

6.83_ for the same test conditions with the cylinder swept back (h/ho)ma x

was 2.07 and with the cylinder swept forward (h/ho)ma x was 11.14. The

J l

in figure 14(a) was used to obtain (h/ho)ma x at 45 °configuration

sweepback. This model has a 4_ ° sweptback hemicylindrical leading edge

with a diameter comparable to that of the 2.8-inch-diameter cylinder.

decreases withOn the stagnation line of the cylinder (h/hL max

increasing boundary-layer thickness. In the 6-inch-thick boundary

layen only the thermocouples outside the flat-plate boundary layer have

values of h/h L greater than i. The magnitude and distribution of

h/hL in the 0.7-inch and 1.5-inch boundary layers suggest that a por-

tion of the flat-plate boundary layer flows along the leading edge of

the cylinder and that all values of h/h L are greater than i. The

variation of h/hL with M is not discernible on this configuration.
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Specific _rotuberances.- The previously discussed configurations
are general adaptations of standard geometric shapes. Results of com-

binations of these shapes produce heating rates that are different from

those produced by any one of the single components and are discussed

in the following sections. Typical configurations of protuberances,

such as those shown in figure 14, are representative of actual fairings

for electrical conduits, helium pressure linesj fuel lines_ and other

external piping of a launch vehicle. The effect of these specific pro-

tuberances on the heat-transfer distribution on the flat-plate surface

for M = 3.51, R = 2.8 × 106j and 5 = 1.D inches is illustrated in

figure 71.

26° fairing: The cylindrical-pipe configuration with a 26 ° conical

fairing has a heat-transfer distribution as illustrated in figure 71(a).

The upstream interference heating is negligible.

The pipe with axis alined to the free stream and extending down-

stream from the fairing has a spacing between cylinder wall and flat

plate of 0.38z/$ and is completely immersed in the boundary layer. From

general observations it might be assumed that the location of this pipe

would prevent elevated values of h/h o in the wake of the upstream

fairing. The turbulent wake of the fairing causes the elevated heating

pattern shown in figure 71(a) and is similar to that produced by the

single cylinder of this report and of reference 4 for the same boundary-

layer thickness.

45 ° fairing: The cylindrical-pipe configuration with a 45 ° fairing

produces a heat-transfer distribution as shown in figure 71(b). The

value of _h/h_ is increased i00 percent over that for the 26 °
max

fairing, and its effect is felt approximately IK upstream from the

protuberance.

The pipe with axis alined to the free stream and extending down-

stream from the fairing has a maximum spacing between cylinder wall and

flat plate of 0.29z/5. A cylindrical shroud diminishes the spacing at

one location to a value of z/5 of 0.15. The h/h o distribution in

the wake is similar to that for the 26 ° fairing.

Lox line: The configuration illustrated in figure 14(c) has a

heating distribution as shown in figure 71(c). This fuel-line configura-

tion has many shrouds, fairings, and ring stiffeners and is normal to

the flow at the flat-plate surface. The value of K/8 for the lox line

has been reduced 66 percent as compared with that for the right circular

cylinder of reference 4. Consequently, the interaction phenomena of

the bow shock and flat-plate boundary layer are reduced and therefore

the value of (h/ho)ma x is only 50 percent of that for the right cir-

cular cylinder of reference 4 for the same 8.
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The portion of the pipe alined with the flow had the space between

the cylinder projections and flat-plate surface to vary from z/5 = 0.01

to z/B = 0.15. High heating rates occurred in the vicinity where the

shrouds or ring stiffeners approached the flat-plate surface, and the

overall h/ho pattern in the wake is similar to the patterns for the

26 ° and 45° fairing models.

30 ° cableway: The stiffener model illustrated in figure 13 has

a flat-plate h/h o distribution as shown in figure 71(d). This heating

distribution is very similar to that for the 30o wedge stiffener model

in figure 54. The ratio K/5 is the same and the region of high heating

occurs approximately 2K upstream for both models. The downstream dis-

tribution of h/h o in the wake is also similar to that for the large

model.

CONCLUDING REMARKS

Surface protuberances and projections cause separations of the

local flow; the extent of this separation both upstream and downstream

and the magnitude of the resultant interference heat-transfer coeffi-

cients and their distribution are dependent upon size, cross-sectional

shape, Mach number, Reynolds number, and boundary-layer thickness. The

extent of the interference region can be deflned by either static-

pressure distributions or by use of the oil-flow technique. In all

configurations tested, contour plots of the distribution of heat-transfer

ratio h/ho agreed with the regions defined by the oil-flow photographs.

The heat-transfer distributions in the vicinity of two-dimensional

projections having varying cross sections indicate that the upstream

heat transfer can be reduced by decreasing the inclination of the front

face. The windward interference heating rates increase with decreasing

boundary-layer thickness. The maximum heating rate occurs at a ratio

of projection height to boundary-layer thickness of i. The effects of

Mach number and Reynolds number are confined to the immediate vicinity

of the windward face of the projection. The value of h/h o increases

with decreasing Reynolds number and increasing Mach number. In dead-

air regions immediately behind these projections h/ho is considerably

less than that for the undisturbed flow. Downstream from this undis-

turbed region h/h o in the wake is greater than that in the undisturbed

flow, but the magnitude and distribution are insensitive to Reynolds

number and Mach number in the range of this investigation.

On the two-dlmensional models totally immersed in the flat-plate

boundary layer, the heating rates on the windward face are the same for

a front face normal to the flow or swept back 60 ° (30 ° cableway).
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Interference heating rates in the vicinity of cylinders projecting

through the flat-plate boundary layer exhibit the same variation with

Mach number, Reynolds number_ and boundary-layer thickness as noted for

the two-dimensional section models. The effect of sweep on interference

heating is dependent upon the direction of sweep (forward or back).

For example_ the maximum heat-transfer ratio (h/h_max for a right

circular cylinder in a 1.5-inch-thick boundary layer at a Mach number

of 3._I and a Reynolds number of approximately _ x 106 was 6.83; for

the same test conditions with the cylinder swept back 45° (h/ho)max-

and with the cylinder swept forward 45 ° (h/ho)ma x was 11.14.was 2.07

On the cylindrical projections the lambda footed bow shock causes

a localized region of high heating. The location of this high heating

region is dependent upon Mach number and boundary-layer thickness.

Cylindrical projections also exhibit a scale effect. The size of the

bow-shock-wave--boundary-layer interaction increases with frontal area

and causes a shift in the location of the interference heating on the

cylinder. Locating a cylinder in the influence of a second cylinder

causes a large variation in the interference heat-transfer distribution.

The most critical location of the cylinder is in the vicinity of the

upstream cylinder bow shock.

Three of the specific configurations studied have pipes alined

with the free stream and extending downstream from the fairing. Although

the spacing between the cylindrical-pipe wall and the flat plate decreased

to a value of the ratio of distance from longitudinal axis to boundary-

layer thickness of 0.01_ the heating distribution in the wake indicated

the same increase in heat transfer as was noted in the wake of cylinder

projections normal to the flat plate.
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Langley Research Center;

National Aeronautics and Space Administration_

Langley Station, Hampton, Va., May ], 1962.
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TABLE I.- LOCATION OF TH_RMOCOUPLES AND PRESSURE ORIFICES AND

RELATIVE POSITION OF PROJECTIONS - Concluded

(b) Location of pressure orifices in flat-plate surface

x, in. y, in.

15.5

16.5

17.5
18.5

19.5

2O. 5

21.5

22.5

23.5
24.5

2.5
2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

L
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(c) Location of model origins relative to test plate origin

Model

2-inch by 4-inch rectangular stiffener

2-inch by 4-inch stiffener with 1/4 round fairing

2-inch by 4-inch stiffener with 30° wedge

1-inch by 2-inch rectangular stiffener

2.8-inch-diameter instrumented cylinder

2.8-inch-diameter instrumented cylinder swept forward 45 °

2.8-inch-diameter instrumented cylinder swept back 45 °

1.4-inch-diameter instrumented cylinder

30° cableway

26° fairing

45° fairing

Lox line

:x_ in. y_ In.

25.0 -12.0

25.o -12.o
25.0 -12.0

25.5 -12.o

32.o .o
32.2 .0

31.8 .0

32.o .o
27.0 -12.0

3o.6 .o

3o.7 .o
30.6 .0
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TABLE IH. HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 0.70 INCH

1. Flat Plate Alone

(a) M= 2.65; R = 4.00 x l00

Te

x, in, y, In. z, In. 0, deg _- Tw, OR h o NS t ho, e NSt, c

(=) {=} (b) (b)

2.0 *0 ,95296 583.9 *00656 *000919
12.0 *0 .94673 576.9 *00540 *000757

20.5 ,0 ,94750 576*5 *00520 *000729

28.0 ]2.0 *94263 5?4*2 *00544 *000762

28,0 4*0 ,94503 575,5 *00557 *000755

28.0 *0 ,94590 574*5 *00526 *000757

20.5 -5.0 ,94750 576*2 ,00552 *000746

24*5 -5.0 ,94616 574*9 *00563 *000761

30.0 0 .94616 575.2 ,00491 *00068_ *00491 *000658
3t*0 12_0 ,94503 575.5 *00520 *000729

3_,0 *0 *94730 575*2 *00507 *000720 *004a4 *000675

2*0 -12.0 ,95693 589*5 *00650 *000883

2.O I2.0 *95500 505*2 ,00653 *000923

[2,0 -]2.0 *95581 551.5 ,00547 *00076?

L2,0 12.0 ,94616 377,9 ,005?2 *000802

30,0 1.0 *94390 574*5 *00512 *000726

31,0 2.0 *94900 577*2 ,00508 ,000712

32.0 2.0 *94786 575*5 *00480 .000675 *00&78 ,000670
32.0 3.0 *94360 375.9 *00527 .000739

32.0 6.0 .94276 574.5 *00554 *000748

34.0 I*O *95126 578.5 *00502 *000703 *00519 *000722

34.0 2.0 .9_503 575.5 *00527 *000739 *00525 .O00?)l

34.0 3.0 .9422( 573.5 ,00530 *0007_3 *00536 ,000751
36.0 .0 .94616 574,9 *00495 *000694 *00496 ,000695

38.0 .0 *94220 572*5 *00529 *000741 *00529 *000791

40.0 *0 ,94050 572,2 *00489 *000605 *00510 *000715

44.0 12,0 ,94786 376,3 *00330 * 000743

42,0 *0 .93993 571.5 .00304 *000706 *00300 *000701

44,0 ,0 .95353 579*2 .00490 *000687 *00494 *000492

48.0 *_ *93070 576*9 °00486 *000682 ,00486 *00068]
52,0 . *94106 571.9 .00530 *000743 ,00329 *00074_
52.0 12.0 *94333 573*2 *00478 *000670

55*0 .0 ,94390 572.9 *00507 *000710 *00307 *000710

58.0 *0 *94560 573*9 ,00506 *000709

58,0 12.0 .94333 573.5 *00491 *000688

58.0 -1Z.O *94943 574,9 .00502 *000703

4_*0 -12*0 *95296 577.2 *00498 *000698

36.0 -8.0 *94730 574.5 ,00485 *000680
36.0 -3.0 .95296 578*2 ,00483 ,000677

34.0 -3.0 .94786 575.5 *00506 .000709 ,00503 .000708

32,0 -3.0 .94673 575*2 *00497 .000696 *00496 ,000695

30.0 -3.0 *94956 577*2 .00504 *000706 *00503 .000705
28,0 -3.0 *95693 580,9 *00488 *000684

32,0 -12.0 .94730 574,9 *00497 *000696 *00402 *000675

30.0 -12.0 *95183 577,9 .00494 *000692 *00497 *000496

19.0 -1_.5 .95070 377.9 *00510 ,000726

17o5 -ll*O .95126 57B.2 *00522 *000731

15.5 -2.5 *93333 551.2 *00556 *000754

16.$ -2,5 *94560 573.5 *00516 *000723 *0050_ *000709

27.5 -2*5 *94_52 374*9 *00535 *000730 .90329 t000727

_s,5 _2,_ ,'9_5e_ 38t,5 ,6052a ,oo075] ,60551 ,000772
19.5 -2.5 *94390 374.9 *00537 *000753 =00524 *000734

2_.5 -2.5 *94220 574.2 *00532 *000746 ,00524 *000734

21.5 -2.5 .94&73 576.5 *00326 *000757 *00557 *0007§3

22.5 -2.5 .94220 573.3 .00527 *000739 *00522 *000732
23.5 -2,5 ,94106 572.9 ,00520 =000740 *00544 *000762

24.5 -2.5 .94730 576.2 *00520 *000729

36.0 -l&.0 *94360 572.9 *00467 *000654

36*0 -12,0 .94730 57_.5 .00A83 *000680 *00415 ,000680

32.0 -18.0 .95296 577.9 *00480 ,_00673

32.0 -16.0 .9_943 575,5 *00490 .000691 *00493 *000691

32*0 -14,0 *94560 572*9 *00484 *000678 *00462 *000675

32.0 -10,0 *94616 574.9 *00527 *000739

29*0 -14.0 *94303 573,9 *00497 *000696

28,0 -12.0 .94843 575.9 *00494 *000692

26*0 -L2,5 *95070 577,2 *00496 *000695

24.5 -II,O *96730 37_.9 *00493 *000692

22.0 -12.5 .95013 577.2 *00503 *000705 .00503 *000?05

20*5 -]1.0 *94706 576.2 *00366 *000762 ,00344 *000762

34*0 -l.O .96430 584.3 *00452 .000633 *00472 *000660

34.0 4.0 .95126 579*5 *00523 *000733 ,00549 *000769

34*0 3.0 *94390 573.2 *00520 *000715 *00491 *000668

56*0 6*0 .94503 575.9 *00527 *000739 ,00526 *000737

36.0 6.0 *95070 579.2 ,00526 *000737

38*0 1,0 .94900 576.9 ,00492 *000669 *00506 *000709
38*0 2*0 *94390 574*2 .00496 *000693

44*0 8, 0 *94390 574.5 *00534 =000748 *00534 *000?46
44*0 6,0 *94333 574*2 *00508 *000712 *00508 *000722

44.0 4* 0 * 942?6 573.2 *00500 * 000701 *00699 *000699

_4.0 2.0 *94446 574,5 *00504 =000706 *00300 *000705
_4.0 1.0 *94786 575,5 *00469 *000657 *00463 *000649

6.0 ,0 *94390 572,5 *00447 *000626

6.0 10,0 ,96220 5?2,5 *00469 *000657

12*0 • 0 * 95296 577,5 ,00438 1000614

|2,0 5.0 .9k503 373*5 *00640 *000628

12,0 10,0 *942?6 572.5 *00465 *000652

18,0 ,0 *96220 570.9 *00468 *000656

30.0 .0 .94050 570.2 *00443 *000621

42.0 *0 ,94616 573*9 ,00450 *000631

a'rhermocouple iocRtlons for which z and/or _ st_tlons are provided are for models; X and y stations

for these models are measured from model orlglns.

b h measured In Btu/ft2-eec-OR.
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TABLE Ill. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS pROTUBERANCE SHAPES; 6 = 0+70 INCH - Continued

t. Flat Plate Alone - Continued

(b) M - 2.65; R = 2.56 x 106

Te OR ho
x, in. y, in. z, in. _, deg ,_ Tw, Nst ho,c NSt,£

(a I (a) (b) (b)

2.0 .0 .96289 581.9 .0047_ .001032

12.0 .0 .95547 5T3,5 .00386 ,0008_0

20.5 .0 .95661 573.2 .00361 .00075e

28*0 IZ.O .9_976 5?0*2 .00387 .0008_2

28.0 4.0 .95433 512.2 .00373 .000812

28.0 .0 .95261 571.2 .00369 .000803

120.5 -5,0 .9560_ 573.2 .00374 • 000814

24.5 -5.0 .95_90 571.9 .00360 .000784

30,0 ,0 ,9560_ 572°2 .00343 ,000797 .00343 °000747

31,0 12.0 .95376 571.9 ,00362 ,000788

34.0 ,0 ,95718 572.5 .00335 .000729 ,00312 .000679

2.0 -12.0 .96T4e 583.5 .00465 .0010i2

2.0 12.0 .96_60 583.5 .00_88 .001062

12,0 -12.0 .96517 578.9 ,00389 .000847

12+0 J2.0 ,95_53 574,5 +00_]9 .0009J2

30,0 1.0 .95376 571,5 .00360 ,00078_

31.0 2.0 .95832 574.2 *00353 .000768

32.0 2,0 ,95775 572.9 .00337 ,000734 .003_5 .000729

32.0 3°0 .95490 572,5 .00566 ,000797

32,0 6.0 ,95147 570,9 ,00373 ,000812

)_.0 1.0 ,96061 575,5 .00349 .000760 ,00360 .00078_

34.0 2.0 ,95_53 572.Z .00359 .000782 ,00357 .000777

3_.0 3.0 ,95147 570,2 .00361 .000786 ,003_5 ,000753

36.0 ,0 .9560_ 572.2 .003_7 .000755 ,003_8 .000758

38.0 ,0 .95090 569,2 .00348 .000755 .003_7 .000_55

40.0 .0 .95035 568.2 .00327 ,000712 .00327 ,000712

_4.0 12,0 .95661 573.2 .00368 ,000801

_2.0 ,0 .94976 571.5 .00351 ,000764 *00367 .000755

44.0 *0 .96289 576.2 .00539 .000738 ,00342 ,000745

48.0 ,0 +96003 57_.2 ,00355 ,000729 ,00335 .000729

52.0 .0 .95033 5_8.5 .003_2 ,000745 .0034l .0007_2

52.0 12,0 .95261 570.2 .00339 .000735

55.0 .0 .95318 569,9 .00323 ,000703 ,00323 .000703

58.0 .0 .95604 57_.5 .00321 .000699

58,0 12.0 ,95376 570.5 *00328 .00071_

58.0 -12.0 ,95889 572.9 .00_28 ,000714

_4,0 -12.0 ,96289 57a.9 .00317 ,000690

36_0 -8.0 .9566t 571.9 .00335 .000729

36.0 -3,0 +9_289 5_5,5 ,00338 ,000736

3_+0 -3.0 °95775 572,9 .00335 .000729 .0033_ .000727

32.0 -3.0 .95606 572,2 .005_0 .000740 .00339 .000738

30.0 -3,0 ,9583_ 5_._ .00359 .000782 ,00358 .000779

_8.0 -),0 .98001 577,9 .003_ .00068&

32.0 -t2,o .95966 572.2 .00534 .000727 .003]5 ,000_86

90.0 -12.0 .963_6 57_.9 °00337 ,000734 .00399 .000738

19.0 -1215 ,96289 575.2 .00355 .000773

17.5 -ii.0 ,963_ 57912 ,0037_ .000819

15.5 -2.5 .96517 578.2 .00387 .000842

16.5 -2.5 .95718 572,9 ,0036i ,000785 m0_355 .000768

17.5 --2,5 ,95_33 57].9 ,003?6 .000819 .00360 .00078_

18.5 -2.5 196689 5_8,9 .00365 .000795 .00391 .000851

19,5 -2.5 .95_90 572,2 ,00378 *000823 .00367 .000799

20.5 -2,5 .95318 571.2 °00373 ,000812 .00365 .000795

21.5 m2.5 .95775 573.9 .00369 "000803 ,00380 .000827

2_,5 --_,5 ,95261 5?0.9 .00371 *000808 .00367 ,000799

23,5 -2,5 ,95090 559,9 .00372 ,000810 °00363 .000790

2_,5 -2,5 .95_18 573e2 .003_1 .000786

3_,0 -16.0 ,95604 570.9 .00317 .000690 i

36+0 -12.0 .95775 572.2 .00534 .000727 ,0033_ I .000727
32.0 -tS,O .96460 575,9 *003_8 *00071_ i

32,0 -1_._ ,95889 5?3.2 °00339 +000738 .00339 ,000758

32,0 -|&,O ,9560& 570,9 .00331 .000721 .00350 ,000718

3_,0 -10.0 .9560W 575,2 .003_9 ,000760

28,0 -i_.0 ,95567 571.5 .005_6 ,000753

28.0 -12.0 ,95889 573.5 ,0036_ .0007_9

26,0 -12,5 .96061 57k.5 .00363 =000790

24,5 -|I.0 .95775 572,5 .00_& ,0007_9

22.0 -12.5 ,959_6 574,5 .0036_ .00078_ ,0036l .000786

20,5 -11.Q ,95775 573*5 .00555 .000773 .00355 .000773

3_.0 -i.0 .97488 582,2 .00310 .000675 .00327 .000712

3_.0 _.0 +96003 575.9 .00355 ,000773 .00375 ,000816

_,0 5,0 .95318 571,2 .00570 .000805 .00359 ,000782

3_.0 6.0 ,95_7_ 572.2 .00371 .000808 ,00370 .000805

36.0 6,0 ,959_6 5?5.5 .00558 .000779

38,0 1,0 .95889 5?4.2 ,003_5 ,000751 ,00960 ,000_8_

38.0 2,0 °95318 571.2 .003_9 ,000760

_°0 8.0 .95_18 571.5 .00352 ,000766 .00352 .000766

64,0 6.0 *9520_ 570,9 *00356 ,000?75 .00355 .000775

_4.0 4.0 .95204 570._ .00337 .00073_ .00335 ,0007_I

_4.0 2,0 °95375 571,2 ,003_7 °000755 o003_6 _ .000753

_4.0 |.0 *95832 572+9 .003_2 ,000701 ,00319 1 .00059_
,95_33 569.9 .00310 _0005756.0 .0

5.0 10.0 .95318 569.9 .00311 ,000677

12,0 .0 .96_03 575.2 .00302 .000657

12.0 5._ *95547 571.2 .0031_ .00068_

12,0 10.0 ,95261 569,5 *003_6 .000688

18.0 ,0 .9526| 568.5 ,00304 *0006_2

50,0 .0 .951_7 568.2 I .00_09 .00067_

W_.O .0 ,95606 571.2 1 ,00317 .000690

!
DO
0
ro
..p--

aThermocouple locations for which z and/or _ stations are provided _re for models; x and y station_

[or these models are measured (tom model origins,

b h measured In Btu/tt2-sec-°R
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]AHI.E I[l.- HEAT TRANSFER MEASUI{EMENTS FOR VARIOUS Pf_OTUBERANCE SHAPES; _ = G.70 INC}I - C<)rLHIIuI'II

1. Flat Plate Alone - Cnnlinued

(c) M= 2.65; R = 1.2g x 106

Te OR ho
x, in. y, in. z, in. 2, deg 'IT Tw' Nst

2.0 ._12.0

20.5 :0

28.0 12.0

28.0 4.0

28.0 .0

10.5 -5.0

2_.5 -5.0

3O.O °0

31.0 12.0

_.0 .0

2.O -12.0

2.O 12.0

12.0 -12.0

12.0 12.0

30.O 1.0

31.0 2.0

32.O 2. O

32.0 3.0

32.0 6.O

3_.0 L°0

34.0 2.0

_4.0 3.0

36.0 *0

38.0 .0

,0.0 .0

_4.0 12.0

_2.0 .0

_4.0 °0

_8.0 .0

52.O .0

_2.0 12.0

_.0 .0

58°C .0

5B.0 12.0

58.0 -12.0

_.0 -12.0

36.0 -S.0

36.0 -3.0

_.0 -3.0

32.C -3.0

3O.O -3.O

2S._ -3.0

_2.0 -12.0

_0.0 -lZ°0

19°0 -12.5

I7.5 -Ii.0

15.5 -2.5

16.5 -2.5

17.5 -2*5

19.5 -2.5

ZC,5 -2.5

21,5 -2.5

22,5 -2.5

23.5 -2.5

2_.5 -2.5

_6,0 -16.0

_6.0 -12,0

32,0 -IS,O

J2.0 -16.0

32,0 -I_,0

32,0 -I0,0

28.0 -14.0

2S.0 -12.0

2b,O -12,5

24.5 -11.0

22.0 -12.5

20.5 -11,0

3_.0 -h0

3_,0 4,0

_,0 5.0

3_.0 6.0

3e.0 b.0

38,0 2.0

_a,o 8,0

44.0 6.C

_4,0 4,0

4_,0 2,0

4_,0 1.0

6.0 .0

6,0 1O.O

12.0 .0

12.0 5,0

12.0 10,0

18.0 ._30.0

42,0 ,0

ho, c NSt, c

,976_.7 373.2 .00102 *000_._,2

°96699 573.2 .00240 .001075

.96786 575.5 .00233 *001010

• 9609B 509.5 .00218 ,0009k3

•gbSS? 571.9 °0023_ 4001000

.9S442 570.9 *00204 *000583

.96786 573.5 .0022_ .000971

,gbbgl 57_.2 ,00221 .000958

• 96786 572.5 .0021_ •00092& .00213 .000924

.9_55"_ 571.5 .00212 * 000919

.9690| 572°5 .00189 *000820 .0017_ °000759

.9fl569 577.9 .00072 .000312

.983_5 576.5 ,00082 ,000356

,97647 579.9 .002_9 .001080

.9S385 573._ °00271 .001179

• 9661_ 571,9 *002_ *000928

,97073 374.2 *0019_ * 0008_b

.970t6 373.2 .00187 *000St[ *00186 *000807

,96729 572.5 .00204 *000885

.96327 970°5 .00206 .000893

.9T303 375._ .OO212 ,000919 .00216 ,000937

.9667] 571.9 .0021_ • 000928 .002_I .000g_5

.96327 369.9 ,0021_ .000928 *00202 .000876

.96866 _72.2 .00187 .000811 °00188 .000815

.96270 568.g ,0019_ * 0008_I °00193 °000837

.9S2|2 568°5 °00185 ,000802 .00185 .000802

°95901 572.9 °00212 ,000919

°96155 568.5 .00189 .000820 .00186 *000807

.97532 577.9 .00]Sk .000798 °00187 .000811

.97_5 57_.2 °00182 .0007B9 .O0lS2 .000789

.96212 _68°2 °00187 .0008]I .00186 ,000807

°96_99 569.9 °00101 .000785

,9661_+ _70.2 °00170 .000737 .00170 .000757

.9_073 _72.9 ,OOlYg ,00077S

.96786 371.5 .001_2 ,0007S9

.97360 _7_°2 .00178 • 000772

°97532 )75,2 ,OOLSO • 000694

,988#ct¢ 571.5 .00190 • O0082_

*97It 75 _75,9 *00185 * O00S02 ]

.96958 372.9 .0018b .000807 ] .00185 *000802

.96786 571.9 .00193 • 000837 .0019t .000828

.97073 57_.2 .00199 .000863 .00198 *000859

.9_30_ _77.9 .00199 ,00086_

,96958 377.9 *00186 • 000807 *00162 .00070_

.97360 ._75o 5 *00195 • 000840 *00196 .000SS0

• 9"_03 376,2 *00218 • 0009_5

°97285 _7_.5 °0022_ * 000967

• 97417 _78°_ *00245 * 00_002

• 9667{ 575.2 *00227 * 0009/J4 *00220 ,00095_

.96385 571.9 °00251 ,00_089 ,Q0237 ,00 |02a

.#7590 578.5 *00224 .000971 .002&9 ¢001080

,96_99 571°9 *00226 • 000980 ,00215 °000932
.96327 571.2 .00223 ,000967 ,00215 .000932

.96786 573°5 .00223 .000976 ,00235 .001019

• 96327 _70.5 .00221 .00095B .00217 .0009_i

• 96_. 55 3_9.9 .002Z0 • 00095 &. ,002_2 wOO09 [9

.9684./+ 5?3.2 .00210 .0009tl

,96786 57L,5 ,00185 .000802

,97016 572.9 *00187 .000Bll .00187 ,000811

,976*7 576.9 .00t82 .000789

.97073 _73.5 °00189 ,000820 .00189 ,000_20

,96786 _71.5 .00183 .000802 °0018_ °000798

t968_4 57_,5 °00198 *000839

.96729 372,2 .002_3 *000924

.97_30 _.7 k.. 2 .0019_ .000S0"2

.97_ 375.2 .00212 * 000919

.96955 573,5 .00177 ,00085.<.

°97188 375.5 *00213 ° 00092,_ .00213 .00092_

.96958 57_.5 °002t_ .000937 .002t6 *000937

.98680 582.5 ,00179 .000776 .00197 • 00085_

.97188 975.2 .00209 *000906 .00227 .00098_

.96_,_,2 970.9 °O020& *000885 °00195 °000846

.96499 575°2 .00210 °000911 .00209 °00090b

.97130 _7_.° 9 .00213 • 00092_

.96557 372,9 ,00199 *000883

,96499 _71.2 *00197 ,00085_ .00197 • 000854

,966_¢2 570.5 ,00195 .00084b .00195 °0008_6

.96'_* 2 9T0.2 .00_93 °000_,57 .00_92 °00_333

.9661 _* 37_.,2 .0019_ °000833 .00190 °000_2_

.97073 373.2 .00183 ,00079_ .00180 .000781

.9678S 570*5 ,00160 .00069_

.96_71 970.9 .00181 *000785

,97762 37b.2 ,0015_ • 000677

.9701b 372.2 .00178 • 000772

.9661_ 570°2 .00|80 .000781

.9661_ 569,2 .00158 .000685

.96_2 358.9 .00160 .00069_

,96901 371,2 *00178 .000772

aThermocouple locations for which z and/or 2 stations are provided axe for models; x and y stations

for these modei_ are measured from model orzgins.

b h measured in Bttl/ft2-sec-°R
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TABLE IlI, - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PIfOTUBERANCE SHAPES; 6 = 0,70 INCH - (Ttmlhllued

1. Flat Plate Alone - Continued

(d) M = 3.51; R = 4.05 x 106

Te OR _o
1_. y, fn, z, in. _+ deg TT Tw, NSt ho,c

x,
NSt, c

(a) (a) [b) (b)

2._ .0 ,95042 571,9 ,00_25 ,000822

12.0 ,0 ,94415 56_,9 ,003_5 ,000_,_8

Zc,5 ,0 ,9_700 565,5 °003O9 ,000598

2B,C t2,0 ,93902 559.9 ,00282 °000546

28,0 _,C ,9_472 553,9 ,00298 ,000577

28,0 ,C ,942w& 562,9 ,00305 ,000596

20,5 -5°0 °94514 565°9 ,00323 ,000675

2_.5 -_,0 °94643 564,2 ,00302 ,O005BW

30,0 ,_ ,94542 56_,5 ,00270 °000522 ,00270 ,000522

31,0 12.0 ,9_358 552,2 ,002_ ,000530

3_,0 ,0 °9_700 55_,2 °00278 °000535 ,00253 ,000890

2.C -12*0 .95725 575,2 °00406 °000786

2,0 02.0 ,95269 571.2 ,00_04 ,000752

12,0 -12°0 ,95611 571°9 ,00332 .000642

12.0 12,0 .902_ 563.5 ,00326 ,00063t

30,t ],0 ,94&72 563.9 ,00298 °000577

31,0 2,t ,94928 556,2 °00289 ,000559

32.0 2°0 ,9481_ 56_.9 ,00291 ,000563 .00291 ,00056_

32.0 3.0 ,94529 554,5 ,00298 .00057T

32,0 5°C ,9_130 561°9 ,00303 .000586

34.0 I,0 ,94985 566,9 ,00283 ,0005_8 °00295 ,000571

3_,t j 2.0 ,94415 583,5 ,00258 ,000557 .0028_ ,000551

84.0 J _.0 ,94016 561,5 ,00308 .000596 .00293 .000567

3b,O .0 .9_529 563+5 °00282 ,0005_6 .00283 °000548

38,0 .0 °93959 550°5 ,00294 ,000569 °00293 ,000567

40,0 ,_ ,93959 559,9 °00294 .000569 ,0029_ ,000_69

_4,0 IZ,O .94586 562,9 °00275 ,000532

_2.0 .0 .93959 560.5 ,00282 .000546 ,00Z79 ,0005_0

4W,O ,C ,95269 570.5 ,00253 ,0005_8 °00286 ,000_5_

_8,0 ,0 ,94985 565,5 ,002_0 ,000522 ,00170 .000522

82.0 ,0 ,93902 558.5 ,00275 °000532 ,00274 °000530

52,0 12.0 .9_30t 550,9 ,00256 .000_95

55.0 ,C ,9_30l 561,5 ,00259 ,000521 ,0025_ °000_21

58.0 ,0 ,94586 563,2 ,002_8 .000480

_8.0 tZ.O ,9_35S 56_.2 .002_ .00_72

55°0 -12°¢ ,95042 566°2 ,00262 ,000507

_,0 -12.0 ,95497 568,5 .00260 .000503

36,0 -5.0 .9_6_3 563,9 ,0027T ,000536

36,0 -%,0 ,98269 567°2 o0027_ ,00053_

34,0 -_°0 ,9_5 563,9 ,00266 °000515 °00265 °000513

32°0 -3,0 ,94529 563,2 ,00282 ,0005_5 ,00281 ,0005_4

_0°0 -3°Q °9_871 565,9 ,00296 .00057_ °00285 ,000571

25,0 -9°0 °9555_ 569.9 ,00288 ,000557

32,0 -12,0 ,9_928 564,9 ,00275 ,0005)_ ,00253 ,000_90

30.0 -12,0 .95383 567,5 ,00274 ,c00530 ,00275 ,000534

19.0 -12°5 ,95_97 569°2 ,00300 .000580

17,5 -11°0 °95_40 569,2 °00_I_ .000608

15,5 -2*5 ,9555& 573,2 ,00337 .000652

16. 5 -2, 5 ,90757 565.2 ,0032_ ,000_27 °00317 ,000_13

17.5 -2.5 ,9_415 563.5 ,00329 °000537 ,00313 ,000_0_

18.5 -2°5 ,95725 570.5 ,00307 °0_059_ ,00932 °000_42

19,5 -2,5 .94585 56_,2 ,00300 ,0Q0580 ,00290 °000561

20.5 -2.5 .94415 563.2 .00313 .0006C_ ,00305 .000590

21,5 -2.5 ,9_571 J 565°9 ,O031I ,000502 ,00_22 ,000_25

22,5 -2.5 ,94358 J 562.8 ,003!i ,000502 .00508 .00059&

23,5 -2.5 °94187 551,9 °00313 ,00050_ .0030_ .000588

2_.5 -2.5 .9_928 555°5 ,00297 ._00575

36.0 +ts,O ,9_571 5_.5 °002G9 °000_82

36,0 -12.C, .94928 565°2 °00268 .000519 °002&8 °000519

32.0 -18,0 ,95725 569,_ .00_05 ,Oo05]Z

32,0 -16,0 °95099 866°0 °00272 ,00052_ .0027_ .000526

32.0 -la.O °9_700 563,9 ,00269 .000521 .00267 ,000517

_2.0 -10.0 ._700 5_.9 .00280 .000542

28.0 -14.0 .9_81_ 554,9 .0025_ .0,_0511

28.0 -_Z*C .95212 567.2 ,00265 ,000513

26.0 -12.5 *95269 568°2 ,00250 .0305%2

2&°9 -11,0 .9o928 565°9 ,00275 ,000538

22°0 -12,5 ,95212 568,? ,0029 v °00C575 ,00297 .000575

20°5 -I]°0 °9_955 567.2 °0_02 .000584 °00302 .000554

34,0 -!.0 *96637 57_,9 ,00256 ,G00495 .00@76 °00053_

34,0 4°0 ,95099 557,2 .00284 ,C0(550 .00303 °000586

3_,C 5°0 ,94358 562.9 ,00292 °000565 °00283 °000546

34°0 _°0 *94415 563,2 ,00255 ,000551 ,00284 °000850

35,0 5,0 ,9_985 566,5 ,00295 °000571

38.0 !°O .9_828 566.2 .00292 .000555 .0030_ °000584

38,0 Z,O I ,g_472 563.5 ,00292 ,(]00565

_4,0 8.0 ] ,94_15 562,5 °00257 ,50051_ ,00267 ,00051 _
_4°0 6._ °943_8 562°5 ,00167 .C00_27 ,0#2_7 ,909527

_.C I _,0 ,9_358 562,9 .00280 ,0005_2 ,00289 o0005_2

_,0 2,0 ,9_586 563°9 ,00251 °0005_ °00279 °000540

_.0 l.O °950_2 565.2 *00270 .C00522 ,00270 ,000522

6,0 ,0 .9_15 5_1,@ o00_52 °000_88

6,0 I0.0 ,94_15 55_°2 .002_C .(lO04_&

12.[: ,0 .98_97 567°9 *00245 .00007_

12,0 5,C *9_757 563.9 ,0025_ *000501

18.0 ._ .9_358 5_l.5 .002_u .000_2

3C.0 ,0 ,_300 5_1.5 ,002_,+ ._)005£!

_2.C .0 °9,_5 5_2.9 .002_@ .000_80

t-i
I

DO
#-

"brhermoco_ple locations for which z and/or 0 stations are provided &re for models; x and y stations

for these models are me_tse, red from model ortgilxs,

b h measured in Btu/R2-sec-OR.
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[ABLE Ill tlEAT-TRANSFER MEASUREMEN'IS FOI( VAI(IOUS Pf(OTUBEI_ANCE SHAPES; _ = D.TD INCtt (, ,Jr thU_'d

1. Flat Plate Alone - Continued

(e) M • 3151; _ . 2,85 x 106

Te OR ho
x, in, y, In. z, in. _, deg 'I_ Tw' NSt h°.e NSt,c

lal la) (b) (b)

.C .95417 568*9 *00345 .000952

.0 ,9490L 562.2 .0026_ ,000_3_

,0 ,952_5 563._ ,0025" ,000701

12,0 °94443 557,9 ,002/9 ,000632

_.0 ,95016 561.5 .00223 .000hi5

.0 .9484_ 560.9 .002_2 .000640

-5*0 °95360 563.9 *00296 1000651

-5.0 .95188 562°5 .00219 *00060_

.0 ,952_5 562.9 *00212 ,O00585 .00212 .0005B5

12,0 *94901 559°9 .00219 ,000604

,0 °95245 562.5 ,00210 *000_79 °00190 .C0052_

-12,O .9610q 575,5 ,00340 #00093fl

12.0 195589 568.2 100347 ,000957

-12,0 *96104 569,5 .00257 ,000709

12,0 .9_672 560,5 *00269 *0007_2

_,0 .95079 56_.2 .002_6 ,000525

2,0 ,95532 56_.5 ,00225 .000621

2,0 ,95360 563,2 .00209 1000577 ,00208 .00057_

B,0 ,95073 562°2 .002_i ,000637

6,0 ,9_61_ 559,2 ,002_3 ,0006_3

1,0 .9_589 564,9 ,00217 ,000599 .00228 ,000629

2.0 .9k959 56_,_ ,002_9 .000659 .00237 *0006_4

3.0 ,9_615 559,2 °00299 +000559 ,00226 °000523

,0 ,95073 561,5 .00214 .000590 °00215 °000599

°0 ,94558 558,5 .00216 .000596 ,00214 °000590

.o .94615 558,5 *00211 .000582 .00211 .000582

12.0 .95245 561,2 °00204 ,000563

,0 .94558 560.9 ,00226 ,000623 °00223 .000615

°0 °95932 566*5 ,00210 1000579 ,00212 °000585

.0 ,956_6 56&°5 ,0020_ .00057L ,00207 ,000571

°0 ,9&615 558,5 ,00207 +000571 °00206 *000568

12,0 .94901 559.2 °00189 1000521

,0 ,94959 560.2 *0020X ,00055_ ,00201 .00055_

.0 .95360 562.2 .00200 .000552

12,0 °95016 559*9 +00|89 .000521

-12.0 °95761 565.2 .00189 ,000521

-12°0 ,96|62 507.2 °00202 ,000557

-8,0 .95188 561°9 ,0022| ,000610

-3.0 ,95875 565.5 .00198 ,0005_6

-3.0 .952_5 562,2 .002_0 .000579 .00209 .000577

-3,0 °95131 561.5 °002_2 ,000585 °00210 ,000579

-3,0 *95_74 56_,9 °00217 I000599 °00216 *000596

-3.0 .96162 567,9 .002_3 *000588

-12o0 ,95902 569°2 °00210 1000579 ,00190 °000524

-12°0 ,95761 565°9 .00211 ,000582 ,00212 *000585

-12.5 °95818 566.5 ,002_2 ,0006_0

-11._ ,95761 566°9 °0025_ 1000701

-2.5 ,95875 567°9 °00251 1000692

-2.5 ,95131 569°2 ,002&5 #000676 °00239 .000659

-2,5 .9_787 569.9 ,00260 1000717 °0024W °000673

-215 19616_ 568.5 *00233 ,000643 .00258 _00_712

-2.5 .95016 502.2 .002a_ .000673 .0023_ .0006_5

-2.5 ,9_787 56|°2 °00246 ,000679 ,00237 ,000654

-2.5 ,95302 563.9 .00291 ,000637 ,002&I .000665

-2,5 ,94894 _61,2 .002_9 #000659 ,00236 *000651

-2.5 °9_672 560.2 ,00228 ,000629 ,00220 *000607

-2,5 .95360 563.5 ,00250 #ooo69a

-16,o .95302 562,5 ,00205 .000565

-12.0 .95_17 56_.5 *00204 *00056_ °00204 *000563

-18°0 ,96219 568°2 °00198 .0005_6

-16.0 .95_89 56_.5 .00202 *000557 *00201 .000554

-14.0 ,95188 562,2 *00206 ,000568 °00205 ,000565

-i0.0 °952_5 562.9 *00223 ,000615

-14.0 .95_02 56_,2 ,00222 ,000612

-12.0 ,9%?03 565,5 .00209 *000577

-12.5 .9_8_ 566._ .0071_ ,000579

-II,0 ,95417 563*9 .0021_ ,C00590

-12°5 .95703 5_6°2 °00230 100:63_ .0©230 *0006_

-11°0 .95474 565,2 *0022_ IOCI,_If, I_ °0072_ °000618

-I,0 .q7135 572°9 ,00200 .0_0t52 .¢0215 °000593

_.0 °955_2 5%4+9 .Q02i6 °00c60I °2_237 .000b_

5,0 ,9_8_4 560°2 *00220 *000_07 °OOZll °000582

6*0 .948_& 560.5 °00219 *00360a .0021_ °000601

6°0 °9_417 56_°9 ,00217 ,000599

1,0 °95532 564*5 .0021_ i00058t .$0229 .000632

2,0 °96901 560°9 *00214 ,00059_

8°0 ,94901 560.2 *00210 *000579 ,_9210 .0e0579

_o0 °9_959 560°9 .0021_ *0005_ .002:Z ,000585

2,0 *95131 562,2 ,00211 ,000582 ,00209 .000577

I°0 °95646 56_+5 .00201 *000554 ,C020_ .0_0557

°0 ,9507_ 5601_ ,00185 #000510

I0°0 .95016 560.2 ,00191 *000527

._ ,96219 567.2 ,00177 .000488

5.0 ,95360 562.2 .00189 .00052_

10.0 ,95016 560,2 .00191 #000527

.0 .95073 560.5 ,00180 *000_97

.0 .95016 560.5 ,00205 ,000565

.0 .95245 56_.2 .00190 ,00052_

_hermocouple locations for which z and/or _ stations are provided are for models; x and y stations

(or these mode_s are measc_red from modes origins.

b h measured in Btu/ft2-sec-OR,



52

TAiH,E lIl. HI._AI [[L,\NSYF:I_ Mt ASIII_EMENI'S FO}_ "_ AiHOUS PI{OTUBEI{ANCI_ SHAPES _ : I) 7U INCH C.h:,t,,,, _t

1. Flat Plate Alone - Cominued

([) M = 3.51; R - 1.64 x l06

Te

x, t.. y, in. z, In. _, deg _- T w, OR ho Nst ho,c Nst, c

(.) [_ (b) [b)

2._ .c .%_6_ 56_.5 .00t67 .ooo_o,
12.c .0 .9_780 56_o2 .ool91 .000919

20.5 ,0 ,952_I 566,5 ,00187 ,000900

ZS,C' 12,0 .9_497 560*9 ,00255 ,000746

25,0 _,0 ,9506_ 56_,9 ,00158 ,000761

28,C 0 ,9_95t 56_.2 .00156 ,000751
2t.5 _5",-_ °95_0_ 56_,_ ,00165 *000795

2&.5 -5,'3 ,9523_ 565,5 .00159 ,080765

30,0 .D ,953_8 567_5 ,00158 .000761 .00158 ,O007fil

31,0 12,0 ,9_951 563,2 ,00152 ,000732

3_,'3 ,0 ,95348 565,9 ,00152 ,0007_2 ,00{3_ .0006_I

_,C -[2,0 .96255 573,2 ,00159 ,0007fi5

2._ 12,0 ,9_688 569,2 .00153 ,000737

12.0 -I2.C, °95972 571,5 .O01f19 ,000910

12o:) 12,_ °9_97 5_2.5 .00197 ,0009_8

30.0 I.C: ,95177 566,9 ,00159 .000765

31o[' 2.0 ,95575 567,5 ,00152 ,000732

32.0 2. 3 ,95_0& 566,2 °00|52 .0007_2 ,00151 °000727

32.0 _,0 ,95177 565,2 *00[60 ,000770

32._3 6,0 ,g&b_? 562,2 ,0015_ ,0007_|

_g.O 1,£1 ,95588 568.2 °0015_ .000732 ,00160 ,0087Y0

)&,O 2,0 ,9506& 56_,5 ,0015_ ,000737 .00150 ,0007_2

3&.0 3,0 °9_72_ 562.5 .00156 ,000751 .O01_& ,000603

36,0 .C .9523a 56_.9 ,OOl3B ,00056a ,00139 ,000669

38.0 .0 .9_72a 562,2 ,001_2 ,000_s_ ,001_0 ,00061_

%g.'9 .0 °9_78_ 562.2 ,00|52 °000732 ,00152 ,0007]2

_%.© t2,_ ,95_0& 589,5 ,O0:SJ ,000727

W2.Q .0 .?_780 562_5 ,001_1 ,000679 .001_7 ,000650

_,0 ,0 ,961_2 570.2 ,00150 °000722 ,00152 .0007_2

_8.0 ,0 .9591_ 568,5 .00129 ,00002_ ,00130 °000626

5_.0 .9 ,9_89_ 562.5 ,00131 ,000631 ,00150 °0006_6

52._ 12,3 °9506_ 5_5,2 ,00131 ,000531

55.0 .0 .9523fi 56_.5 °00128 °000516 °00128 °O00b[_

58.0 ,0 ,95688 567.2 ,0012_ ,000610

5_°_ 12.0 °953a8 5_.9 ,O0|2fl °00061_

55.0 -J2.C ,961&2 569,9 ,00123 ,00_592

_fi._ -12.0 .96369 570,9 °00122 .000587

35,0 -B,C' °95291 565,2 °00151 .000727

35,0 -3.0 ,95915 568.9 °00150 ,000722

_&oO -_,0 ,953a8 565.5 oO0}_l ,000727 °00150 °000722

32.0 -5,C ,9523& 564.9 ,001_0 .00067_ ,0013_ °0006_

5{.0 -3°0 ._5575 567°5 .OOlS& .000751 ,_015_ .0007_

2_.0 -3.0 .9_255 57].2 _00]_2 ,00068_

32.0 -12,C ,95_61 566.5 .0015_ ,000752 ,00132 .000_55

_(1,0 -12°0 ,95850 569,2 ,001&0 °OOObTf ,001_I °000679

19.0 -12,5 ,9_7a5 569.2 ,001_ °000775

17,5 -]I.C °95_88 569*2 °00_87 ,000900

15*5 -2,5 °95915 570.2 mOOt@5 ,000891

_5,5 -2*_ ,95177 565,q ,00170 °000518 ,00_6_ .0007_0

17. _ -Z. 5 .948_7 563,9 ,00188 ,000905 ,00t72 ,0008_8

18,5 -2,5 .g61_ 57[°2 ,0016_ .000790 _00190 _0009_5

19.5 -2,5 °9_06& 56_.9 .00166 ,0007_9 .00156 ,000751

2_'.5 -2,5 ,9_8 o & 563,9 ,00167 o00O80_ °00158 ,0007_I

21.5 -2.5 og&_o_ 566°5 ,OOt6_ °0008_ ,0OlTg ,000fl_2

22.5 -2,5 ,9_951 565,9 ,00170 ,0008_fl .00167 °00080_

25.5 -2,_ ,9_7_0 565,2 °001_ ,000775 ,00152 ,0007_

2_,5 -2o_ ,w_4_I _66._ .001_ °0007_7

_6.C_ -16._ ,95_0_ 5_5._ .001_6 .00062_

36*;9 -12. t_ ,9551_ 565°9 *00}51 .000727 °00151 ,0007_7

32,C -18°[_ o_6_6°9 572oq °00{3_ ,9oCfiw_

],2.c -16,C .9568_ 567,9 .001_ °000_0 ,00132 ,000635

32,0 -i_o0 .953&8 565.5 °00152 ,000_5 ,00130 ,000626

_2.C -*?.C ._53_R 566,2 .00152 °000732

28,C -12,¢ ,058_2 568°5 °0013_ .0006_5

C6,C, -12, I, °g691% 5_9,5 °00}5_ .000727

2_,b -ll.C ,95515 557.2 ,001_I ,000679

22,_ -12,5 ,q5802 559,2 °00157 ,00075_ °00157 ,00075_

20,5 -[l°t ,95515 567°5 °O01b_ ,005775 ,00161 ,000775

3_°0 ]°{', ,97155 _75.9 °OOt[_ .00_558 °00135 °0006_0

3_,0 f,,[l °9565i 567.9 .OOtS_ °000757 ,00172 ,0008_8

3_.0 5.t °9_09_ 5_5°5 .OOlW5 °000698 ,001_7 ,0006_0

3_.3 _,0 ,9_8_ 963._ .001_5 .000_98 ,OOt_ *00069_

_6.0 6.1: .95_L 5_6.9 .001_ ,00065

38._ l,'D o9_ 567,9 ,00151 .000727 .0e165 °0007_

_8°0 2°[: °95007 56_.2 ,0015_ .0007_7

_.,_ B°O °95C_ 563,9 ,0015_ ,000732 ,00152 *00073_

_&,C 6._] ,95007 56_,9 °O01wl °000079 ,00[_I ,000679

_°:3 &,[: .9_izl 56_°2 ,001_7 ,000_60 ,00137 .000_60

_4.2 2'2, ,95291 565,5 *00_52 *000732 .00_50 ,000722

..... -'_. ............ oo..............._ .ooo_.
_°,_1 _.t ,q5291 566,g ,0011_ ,000560

b.c_ i0.(1 ,95177 5_5,9 ,00118 ,000568

i2,,:3 ,© ,W_82 _73.9 .00117 ,000%63

[2,c £,l:l ,95631 56_°_ o00127 .OO061_

tc.c12,c ,95t77 56_°2 ,00126 .000607

i_,n .o ._53_ 565.q .00_2_ .00059Z

3C.O .C .95291 5_,9 .0012_ ,000607

_2*C ,0 ,95575 5_6,2 ,00125 °000602

t_
I

0
PO
.p-

aThermocouple locations for which z _nd/or _I stations are provided _e for mode|e; x _nd y stations

|or these models are nle_suzed from model onglns,

b h measured in BtL_,'ft2-sec-°R,
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0
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TABLE IIl HEAT TI_ANSFER MEA._UREM_;NTS FOI_ VARIOUS PI_OqU}_I:]I_ANCE SIIAI)ES_ C : C70 IN('I] t I:J _l

t. Fiat Plale Alone - Continued

(g) M _ 4.44; R = 4.52 x 106

Te

x. in. y, in. z, in. _, deg T[ Tw, OR h° Nst ho,c NSt, c

(*) (_) (b) (b)

2.0 ,0 ,93886 571.5 ,00180 ,000_85

12,0 ,0 .9328 566°9 .00149 ,000372

20,5 ,0 )9_666 569)9 ,00136 ,000344

28.0 12,0 .92895 565.2 .00151 ,000382

28.0 _,0 .93446 569.9 *00159 ,000402

28,0 )0 ,93281 566.5 ,00119 )000301

20.5 -5,0 )93666 570$2 ,00155 ,000392

24.5 -5.0 .93556 569,2 .00155 .00039

)0.0 ,0 ,93611 569°2 ,00115 ,000291 .00116 °000293

31.0 12,0 °95225 567°2 .00151 ,000382

34°0 °0 ,99666 571.2 .00136 .0003_4 .00095 *000240

2°0 -12,0 )9_327 576,2 .00255 )0006_8

2°0 12.0 ,94052 573,9 ,00245 .000620

12°0 -12,0 )94272 574,5 *0019_ *000_91

12,0 12.0 .93115 867,2 ,00194 ,000a91

30,0 1.0 ,93391 56B,2 ,00116 ,000293

31,0 2)0 .93831 570,2 ,00119 .O00301

32.0 2.0 °9372 571,5 ,00136 ,O003a_ ,00135 .000342

32,0 3)0 )93446 569.5 ,00144 *000364

32,0 6,0 )93115 565,9 .00150 ,000380

3_.0 l*0 °93996 872,5 *00145 .000362 ,00162 *000_10

3_,0 2,0 ,93336 567,2 °00120 )000504 °OOlla *000288

34,0 3.0 ,93060 567.2 )OOIW5 °000362 ,00119 ,O00301

36.G .0 )93501 568.5 ,00115 ,000291 )00[16 ,000293

38,0 ,0 )93060 567.5 ,00137 ,000347 ,00135 ,0003_2

_0,0 °0 ,93060 567,5 ,00137 °000347 .00137 .000347

_4,0 12,0 )93666 569,5 .00120 ,000304

%2,0 *0 *93060 565*9 *00116 ,000293 .OO]OQ ,000276

_4.0 .0 .9_382 575.5 ,00135 .0003_2 .001_0 .00035_

_8*0 .0 .94052 571.5 .00114 *000288 ,OOll5 ,O00Z�I

52.0 ,o °93115 565,9 ,00116 °000293 ,00114 ,000288

52,0 12,0 °99356 567°2 ,001_9 °000377

55*0 ,0 .93446 567,2 ,00127 .000321 ,00127 ,000321

58,0 ,0 )93831 569.2 ,00087 .000226

58.0 12,0 ,93901 571*6 ,00143 ,000362

58,0 -12,0 )93996 570,5 °00147 .000372

44,0 -12.0 .94327 572,5 .00146 ,000369

36,0 -8,0 *93501 567)5 *001_7 ,000372

36)0 -3,0 .9_]07 572,2 *00135 .0003_2

34,0 -5.0 ,95611 566,2 .001|8 ,000299 ,00133 ,000337

32.0 -5,0 ,93801 567,5 .00|18 *000299 ,00116 ,0002_3

30,0 -3.0 *93831 569,8 ,00118 ,000299 ,00117 ,060296

28,0 -_,0 ,94547 873,5 ,00116 ,000293

32.0 -12,0 .93721 569,2 ,00171 .000_35 ,00133 ,000337

30°0 -12.0 ,9_052 571,5 °00171 ,000_3_ .00173 .000498

19°0 -I_,8 .94217 572.5 °00170 .000_30

17°5 -Ii,0 ,9_I07 570,9 °0017_ *0004_0

15.5 -2,5 ,94'57 572.9 *001_5 *000367

16,5 -2°5 )93666 568.2 ,001_6 ,000369 .OOl_O ,000350

17,5 -2,5 )93281 567,2 °00154 ,000390 ,00120 ,00030_

18_5 "2,_ .9_602 573°9 )00116 ,000295 ,00160 .000405

19,5 -2,9 )93501 567)2 ,00118 .000299 ,00101 ,000256

20.5 -2.5 .98336 567°5 ,00154 ,000390 ,001_0 ,00035_

21.5 -2,5 .93776 568°9 o00117 *000296 ,00133 ,000337

22.5 -2,5 *93336 567,5 ,00154 ,000390 °00169 ,009_77

25)5 -2.5 .93115 565*2 *00]19 ,00030} .00105 °000266

24.5 -2°5 *93721 566)9 ,00]_7 ,000372

36,0 -16.0 *93501 567.5 .00125 ,000316

36,0 -12.0 )93611 568,2 °00147 ,000372 °00147 ,000372

32,0 -18.0 .9_327 572)9 ,00_20 ,O0030&

3_°0 -16,0 °93776 573°9 ,00132 ,000347 ,00136 °O003_q

38,0 -i_°0 )93501 867*5 ,001_7 ,000372 ,0_145 .000367

32.0 -I0.0 ,93501 567.9 °001_8 ,000374

28,0 -1_,0 ,934_6 567)5 ,00119 .000301

28,0 -12,0 ,9383[ 570.2 °00148 °00037_

26.0 -12°5 ,93996 571.2 ,001h8 ,00037&

24*5 -11.0 ,93721 569,2 ,00147 *o_0_72

2_.0 -12)5 .939_i 572°2 ,00]75 °000442 ,00175 *000_

20,5 ml['0 .93666 569.8 ,00]78 ,000_50 ,00178 ,000450

34)0 -1.0 )9_318 578.9 ,00116 ,000293 .001_6 ,000369

54°0 4,0 .93941 571,9 ,00136 ,0003_4 ,001_7 ,000h23

34*0 5*0 .93_36 567.2 ,00_20 .00030_ ,0010_ *000273

34,0 6°0 .93_81 567,2 .00150 °000380 .001_9 ,000_77

_6)0 6,0 ,93831 570.2 °00149 ,000377

38*0 1)0 )93886 872°9 ,00137 ,0003W7 .001_5 ,000417

58.0 a,O e95_36 568°9 .O01_W *_00364

46*0 8)0 ,93336 567.2 .00149 °000977 °O01a8 .00037_

44°0 6°0 °95336 568,9 ,00145 °000367 ,001_5 ,000367

44°0 _*0 °93336 567,2 °0_120 .00030_ ,00120 ,0003C_

4_,0 2.0 .93a46 558,5 °00116 ,000293 ,00110 ,o0027_

4_,0 1.0 )93996 870,5 ,00126 )000319 .00128 .O0012h

6.0 .0 ,93556 568.2 .00114 *000288

6.0 I0o0 .934_6 570,2 °00138 ,0003_9

12,0 .0 .945_7 573,5 )00086 *000218

la°O 5,0 *9372t 569°9 ,00115 ,000291

12,0 10,0 ,93391 570,2 ,00138 ,000349

18,0 *0 ,93591 566,5 *00087 ,000220

30,0 .0 .93356 566,2 .00087 ,000220

42°0 ,0 ,93666 567,9 ,00087 .000220

a'rhermocouple [oc&tions for which z lnd/or _ stations are provided are for models; x and y stations

for these models are measured from model orlgins.

b h measured in Btu/ft2-sec-OR,
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TABLE 1II. - IIEAT-T}tANSI"I'I}{ _,tI'b%SI2I_EN'[EN I'S FOIt VAI/IOUS PItOIUI_I_;I{AN('I_: SIb_.PF;S; ,; : 07(_ INCH (hmtltlu+d

1. Flat Plate Alone - Continued

(h) M - 4.44; R ffi 3.25 x 106

Te OR ho
x, in. y, In. z, In. _, deg _ Tw,

l',l Ii) (b}

2.0 ,0

12.0 .0

20,5 ._

25.0 I_.0

28,0 4.0
28,0 .0

20,5 -5.0

2_.5 -S.O

30.0 ,0

31,0 12.0

34,0 *0

2.0 -12.0

2.0 12.0

12.0 -I2.0

IZ,O 12.0

30.0 1.0

31,0 2,0

32,0 _.0

92,0 3.0

32.0 6,0

34.0 1.0

3_*0 2.0

3_*0 3,0

36.0 .0

38,0 *0

40,0 .0

44.0 12.0

_4*0 .0

52*0 .0

52,0 12.0

53*0 .O

58,0 ,o

58.0 12.0

58,0 -12,0

44*0 -12.0

36.0 -8.0

36.0 -3.0

34,0 -3.0

32.0 -3.0

30.0 -3,0

28.0 -3.0

32,0 -t2.0

30.0 -12,0

19,0 -12.5

17.5 -II.2

15°_ -2.5

16.5 -2*5

17,5 -2.5

18.5 -2.5

19,5 -2*5

20.5 -2.5

Z1.5 -Z,5

22,5 -2*5

23.5 -2.5

24,5 -2o5

3s.0 -lb.O

36.0 -12,0

32.0 -t8.O

32,0 -l&*O

32.0 -14.0

32,0 -I0.0

28,0 -I_.O

Z8.0 -12.0

26.0 -12,_

Z_*5 -11*0

Z2.0 -12._

20,5 -11,0

34,0 -I.o

34.0 _.C

3_.0 5*0

34.0 6.0

36,0 6*0

38,0 1.0

38.0 2.0

4a,o _.o

44.o b,o

4_,0 4. o

4_.0 _.0

44.0 I,O

6,0 *0

6,0 10,0

12.0 ,0

12.0 5.0

12.0 iO.C

18,0 .0

_0.0 .o

42.0 .c

Nst ho, c Nst, C

{bl

,9_.231 569,2 .00191 • 000680

.938_2 567,2 .00139 ,000_95

•94_41 569.9 .00137 *00C488

•93309 56b°9 *00135 .000_81

• 9&|75 567*2 .0012_ ,000_2

°9_064 565.9 °00123 *000_38

°9/*/f8_ 567.9 °00119 *000_24

• 74286 567,2 *O011b *00C413

• 9#*397 557°9 *00084 ,000299 * 00(385 .000303

°93898 567°2 °0013_ .00C_77

.9_,a,52 568.2 .OOll_ .000_06 .00075 .000278

•9_67_ 574,5 ,00_99 ,00c709

•94_8b 571=5 ,00231 .00C823

,96_96 573e9 *00152 ,000_1

°93509 567°2 ,00159 ,O005_b

,94|_0 5_8*5 *0012_ ,000%_2

•94519 569.2 °00i2_ *000_2

.94W52 568,2 .00117 *000h17 ,00117 .000417

,9_*06"_ 566.9 .0012_, .000_9

•93787 566*9 .001_5 ,000_9

•94785 370,2 ,OOll? ,000_17 *0013_ °000_77

• 9_064 367._ .00132 ,000_70 ,00126 ,000_9

•93787 364°5 ,00125 .000_5 *00102 ,000363

•9_2_6 567.2 *OOl|? ,000¢_ ? .00116 * O00'_ZO

•9_787 564.5 *00119 .000_24 .00117 *000417

•93_2 563*_ *OOlll ,000395 *O01tl ,000395

•94_52 569,2 *00113 *000%02

• 95229 572,9 .00084 .000299 * 00088 .000313

• 94952 371.5 *00109 .000388 ,001[0 .00039Z

,9_064 565.2 .0008_ .000299 *00082 ,00029Z

• 94120 567.2 *00113 *000_02

• 94341 5_7*2 ,0008_ • 000299 ,0008a .000299

,9b,674 359°5 *0008_ ,000299

• 9_.28_ 568.2 .00113 .000_02

• 9_896 571o5 °0009_ *000328

• 9317_ 573.5 .00110 *000_92

• 9423l 367=2 ,O01ll .000395

• 94896 572*2 ,OOlOB *0003B3

,943'bl 567,5 ,00111 ,00039_ *00109 *000388

• 94231 _66.9 .OOtll * 00039_ .00110 .000392

• 94569 568%9 .00[17 °OOO&17 ,00115 ,000_10

.93Z29 372.9 .0008_ .000299

,9_.231 567.5 .00113 .OOD_02 .00081 +000258

• 9&_.63 571.2 ,0012_ .000_2 *00126 ° 000_9

• 9_%619 570.5 ,001 (_5 ,000_t6

• 94563 570,5 *00131 *O00_6b

• 94952 573.2 *00t35 *000,+51
.9_175 569,_ ,00131 ,0OO_bb .00122 °000_3_

.938_.2 567.5 .00131 ,000(*(}6 ,00107 .000381

• 93229 _72,9 .00120 ,000_27 ,00155 °000532

.9k064 56812 °00124 ,0004_Z *00114 *000406

• 93953 56515 *00121 .000_31 .00117 ,000_|7

.94397 569.9 .001Z3 .000_38 *OOt31 • 000_66

• 93953 5_5.3 ,00121 *000_31 ,001 ].8 .000_20

• 93787 5b_.3 *0012% *o00w_2 *00110 *000392

• 9_452 368.2 *00117 ,O00e+1?

.9_23| 559,5 *00109 ,000388

• 9_.341 567,9 .00112 / ,003 _99 *OO112 ,000399

• 93063 572,9 ,O01tZ I .oc0_99

• 94563 570,5 ,00131 ,_00,_66 .00130 *000_.63

• 94231 567,5 ,00112 ,00L'399 *O0110 *000392

• 94_8_s _8.2 .O0111 *0_,0395

.94175 568.2 .00132 ,000_70

°94563 570*5 ,00131 .000_66

• 94785 572.2 .00123 °000_38

.9_52 5_8._ .0012_ .000_31

• 9¢.b 19 572.9 ,0013] .000_b6 *00131 * 000_66

• 94397 569.5 *0(]13_ •000_70 *00132 .000w70

.96117 577.9 .00109 ,000388 .00138 ,O00&91

.94619 570,2 *00126 ,000449 .0016t ,000573

.9_,009 569.2 ,OOl_ .000z'70 .00120 ,O00_Z7

• 9_009 567°2 ,0013_ ,000_70 ,00131 *000_.66

• 94308 571.9 .001_i ,0()0,._

• 94674 569*9 ,00117 ,O00&I7 *001_ *000513

,94064 56b°5 .00117 .000_ 17

• 94064 567,5 ,00113 ,0130402 *00112 °000399

m 94064" 5b_,9 ,001_9 * 000_.2_ ,00119 .000_2_

.9W120 568°5 °00125 *000_,5 *00125 ,000_,5

°9_Z31 567°5 .00118 ,000&20 ,00112 .000399

o9_785 571.2 .COil(] *000392 °00111 ,000395

.91.341 567._ ,0008_ • 000299

• 94291 569.9 ,00109 ,000388

•95506 571,,5 ,00091 • O}C 32_*

•94563 %70,2 .OOlll .000395

.94231 567.5 ,O00S5 ,000_03

• 9#_3_] 567.5 .00092 .00e_28

,94Z56 566,9 ,00087 ,0_0310

o945_3 568.5 .00079 *000281

I

0
PO
4z-

a'rhermoco_ple locations for which Z _Lnd/'or _ gtatlons are provided are for modela; X _tnd y stations

for these models are measured from model orlglns.

b h mea.s_red tn Btu/ft2-sec-OR.



TABLE II1. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PHOTUBEIZANCE SIIAPES; _5 : _70 INCtt - (7_l_tlttLtL<t

X, In. y, in. z, In. _, deg

la) (_)

2*0 o_12,0

20,5 ,0

28,0 12,0

28.0 _,0

20,0 ,0

20,5 -5,0

24.5 -S,0

30,0 *0

31,0 12,0

3_,0 °0

2,0 -12,0

2,0 12,0

12,0 -12,0

12,0 12,0

3O,O 1,0

31,0 2,0

32,O 2,0
-_- 32,0 3,0

32,0 6,0

O 34,0 1,0

(_J 34,0 2,0

| 34,0 3,0

_ 36.0 ,0
38,0 .0

4O.0 ,0

42.0 °0

44.0 .0

48,0 ,0

52,0 ,0

52,O 12,0

_5.0 .0

58,0 *0

58,0 12,0

58,O -12,0

_4°0 -12.0

36.0 -8,0

36,0 -3,0

34.0 -3,0

32.0 -3.0

30.0 -3.0

28,0 -3.0

32.0 -12.0

30,0 -lZ,O

19.0 -12.5

17.5 -lloO

15,5 -2.5

16.5 -2.5

17.5 -2.5

18,5 -2._

19._ -2.5

20,5 -2.5

21.5 -2.5

22°5 -2,5

23.5 -2,5

24.5 -2,_

_6,0 -16.0

_6.0 -12.0
32.O -LS,0

32.0 -16,0

32.0 -14.0

32.0 -10.0

28,O -14.0

28,0 -12.0

26,0 -12.5

24,_ -11.0

22,0 -12.5

20.5 -ll.O

34.0 -1.0

34.0 4.0

34.0 5.0

34,0 6.0

36.0 6.0

_8,0 1.0

30,0 2,0

44.0 8.0

44,0 6,0

44,0 4,0

44.0 2,O

44.0 1,O

6,0 ,0

6,0 10.0

12.0 ,0

12.0 6.0

12.0 10.0

18.0 *0

30,0 ,0

42,0 ,0

1. Flat Plate Alone - Concluded

(i) M= 4.44; R = 2.12 x 106

Te

"i_ Tw ' o _ b o NS t ho,e NSt, c

(b) (b)

°95091 573,6 ,00171 ,000921
*94421 568°9 *00118 ,000635

*95091 573,2 *00113 .000609

.9_198 565.9 ,00102 ,000649

°94812 569*2 .00097 *000522

*9_812 668*9 ,00094 *000506

194979 573,2 ,001[1 *000598

.94923 570*5 ,00093 *000501

,95147 570.5 *00097 *000522 *00098 .000520

.94589 570.2 ,00105 ,000565

195147 570.5 ,00077 .000415 ,00046 ,000241

195669 576*2 *00154 *000029

*95314 578,2 ,00104 °000991

,95426 573,9 ,00109 °000587

.94031 566,2 °00136 ,000732

,94923 570.2 ,00109 *000587

.95258 571.5 ,00090 .000528

.95091 570°2 *00096 *000517 .00095 .000512

,94812 569*2 °00097 1000522

*94477 567,9 ,00110 *000592

.95426 575.5 °00102 .000549 ,00124 ,000668
*99756 568°9 *00098 ,000528 °00093 ,O0050L

.94421 567.5 .OOllO *000592 ,00090 .000_85

*94979 569,5 °00098 °000528 *00099 ,000533

,94589 567°2 *00094 *000506 ,00092 *000495

*94645 567,2 *00083 ,000647 *00083 °000467

*94645 567*5 *00095 ,000512 °00090 *000485

*96039 575.9 =00090 *000485 *00094 .000506

*95649 573°5 *00089 *000479 °00089 *000_79

*94012 568.2 ,00092 ,000495 .00091 ,000490
.94923 569,2 ,00080 ,000474

*95091 569,9 100075 *000404 ,00075 ,000404

°95537 572*5 .00089 *000_79

.95091 570.5 .00089 ,000479

.95704 573.2 .00069 1000372

*95928 574°5 ,00078 1000420

*94923 568*9 *00092 *000495

*95649 573,2 ,00092 .000695

,95035 569.9 *00092 ,000495 ,00090 *000405

,94923 569°2 *00096 *000517 *0009_ *000506

*95258 571o2 ,00099 *000533 *00098 *000528
.95983 575*2 °0009_ ,000506

,95147 569,2 *00089 °000479 ,00067 ,000361

,95481 571.2 ,00076 .000409 ,00077 ,000415

*95481 571.5 ,00094 ,000506

,95370 571,9 °00107 ,000576

,95760 574*5 *00107 ,000576

,94979 569°9 .00108 ,000582 .00109 ,000587

°94589 567,9 *00109 *000587 °00083 *000447

.95928 577,9 ,OOlll .00059B °00128 ,000689

°94860 57|,2 *_01_2 ,000603 +00089 *000479

*94756 567*9 ,00102 ,0005a9 *O009L *000490

.95202 570.5 *00097 *000522 *00118 .000635

*94756 567,9 *00102 *000549 °00105 °000565

.94589 567,9 *00093 ,000501 *00080 ,000431

,95147 570,5 *00095 *000512

.94923 568.9 ,00084 *000452

*95091 569,_ *00072 ,000388 ,00072 *000388
,95760 574°5 =00090 =000405

,95202 571,2 °00086 ,000463 °00085 °00045B

.94923 568.9 ,00071 ,000302 °00069 °000372

.94923 569,2 *00092 .000495

°94860 560°9 .00085 .000458

.95258 571,2 ,00077 *000415

,95370 571,9 *00082 ,000442

.95091 570,2 *00092 *000495

*95258 571.9 *00091 *000490 ,00091 *000_90

,95035 570,2 ,00095 *000512 ,00095 ,000512

*96764 580.2 .00089 o000_79 .00114 *000614

,95314 572.2 .00100 .000539 ,00131 =000705

,94700 560.5 °00099 .000533 .00085 ,000458

.94645 568*2 *00099 ,000533 .00098 ,000528

.95202 571.2 .00098 .000528

,95426 572.2 *00080 ,000431 *0011_ ,O006la

*94812 568.9 ,00094 .000506

°94756 568*9 ,00093 ,000501 .00092 ,000495

.94812 568,9 *00096 *000517 ,00096 ,000517

°94868 569,2 °00093 ,000501 ,00093 *000501

*95035 570,2 *00091 ,000490 ,00087 *000469

.95537 572*9 *00093 *000501 *00093 ,000501
,95147 570.2 *00077 *000415

.95091 569*9 *00063 ,000339

*96318 576,9 ,00069 ,000372

,95370 571,9 .00068 *000366

*95035 569*9 *00086 ,000463

,95202 570.2 ,00077 *000415

.95147 570.2 *00083 *000447

*95370 571.2 *00069 *000372

IThermocouple locations for which z and/or _ statlons are provided al-e for models; x and y staUorm
for these models are meaau_'ed from model origins.

b h meuared in Btu/ft2-sec-OR.
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TABLE III - HEAT-TRANSFER MEASUREMENTS FOH VARIOUS PHOTUBEIL_NCE S}{APES; 8 = 0.70 INCH - Continued

2. 1-inch by 2-inch rectan_ulal sliffener

(a) M = 2.65; R = 3.98 x 106

Te h

x in y, in z In ¢ dog "r{ w o

_a) _al

2.° :o12.0

20.5 ,0

28.0 12.0

28.0 4.0

28.0 .0

20.5 -5,0

2w.5 -5.0

30.0 .O

31,0 12,0

36.0 .0

2.0 -12.0

Z.0 12.0

12.0 -12.0

12.0 12.0

30.0 1.0

31.0 2.C

32.0 2.0

32.0 5,0

32.0 6.0

34,0 1.0

34.0 2.0

3_.0 3.0

36.0 .0

38,0 .0

1.0.0 .0

6%.0 12.0

42.0 .0

44.0 .o

_8.0 .o

52.0 1 .052.0 12.0

35.0 .0

5B.0 .0

5B.0 12.0

98.0 -12.0

k_.0 -12.C

36.0 -8.0

36.0 -3.0

3_.0 -3.0

32.0 -3.0

30.0 -3°0

28.0 -3.0

34.0 -12.0

32.0 -12.0

30.0 -12.0

19.0 -12.5

17,5 -ii.0

15.5 -2.5

16.5 -2.5

17.5 -2.5

1B.5 -2.5

19.5 -2.5

20.5 -2.5

21.3 -2.5

22.5 -2.5

23.5 -2.5

2,.5 -2.5

36.0 -16.0

36.0 -12o0

32.0 -16.0

32.0 -16.C

32.0 -I_.0

32.0 -10.0

28.0 -14.0

28,0 -12.0

26*0 -12.5

24.5 -Iio0

22,0 -12._

20.3 -21.0

.o 13.7

.0 11.7

1.0 11.7

.0 7,7

1.0 7.7

.0 J.2

1.0 3.2

.0 1.2

1.0 1.2

.5 II,7

.5 3.2

•5 1.2

6.0 .0

6.0 I0.0

12.0 .0

12.0 5,0

12.0 I0.0

18,0 t0

30.0 *0

_.2.0 .0

].00

].00

].00

I.O0

1.00

1.00

i .00

i .0o

t .0o

2.00

2.00

2,00

Tw, oR h NBt hc N_t, c

lu>. {bi

°95156 586°9 .00632 .0008B7 *96
.94337 579.3 .00338 .000735 1°00

,98392 607,2 .0063_ ,000870 1.22

• 88962 543.5 .d0386 .0005_2 .Tl

• 97803 382.9 .00122 .000171 °23

$976)4 301.3 *00108 ,0OO152 .21

.9B,23 606.9 .006_8 .000909 1.22

.99605 625.2 *01029 .00144_ I°90

.9442_ 574.2 .0040B .000572 ,00409 .000574 .83

• 89525 552.9 .00649 ,000911 1.25

• 91552 561.2 .00529 .0007_2 .00525 .000737 1.04

.95607 588.2 .00622 .000873 ,99

,95_94 58B.5 ,00627 .000080 ,96

.95382 304.3 .005_6 .000766 1.00

,94_24 580.5 .00576 .000808 1.01

.94199 373,5 .00420 .ooo58e .s2

.92848 569.2 .00525 .000737 1.03

.g2116 564.2 .00517 ,000725 .00512 .00071B I*0B

.91721 564.2 .00585 .000821 1,11

.91890 566*2 .00610 .00085, t.l_

.91721 563.3 .0056B .000797 .00577 .000810 1.13

.91383 561.9 .005B_ .000819 ,00583 .000_18 1.11

.91102 560.2 .00585 .000621 i. I0

.91552 561.9 .00551 .0OO773 .00552 .000774 1.11

.91327 360.9 °O0569 .0007_8 .00368 .000797 1.08

• 91352 361.2 .005_0 .000758 .003_J °000759 1.i0

.93129 575.2 .00631 .000913 1.23

.9127i 560.5 .00537 .000782 .00553 $000776 1,11

.92341 566.9 .00560 .000786 ,00562 .000789 1.14

.9_116 965.5 .0_349 °000770 _O0549 .000770 1.13

°91k96 36].9 °00569 .00079_ .00568 .000797 1.07

.93073 57_.2 .00625 °000077 1.31

.91094 563.2 +005&0 °000758 .005¢0 °000758 1,07

• 9222B 565.5 .O0544 .000763 1.08
.93242 575.9 ,00644 .00090_ 1.31

.93974 578.2 *00641 .000899 1*2B

.93354 373.9 .00606 .000850 1.22

.92003 36_.5 .00609 .000854 1.26

• 92059 364.5 .003&5 .000763 1.13

.91609 561.9 .00541 .000759 .0053_ .000735 1.07

.92003 564.3 .00360 *000786 ,00557 .000782 l. L3

.94087 574.5 .00463 .000650 .00465 .000652 .92

.97634 582.9 .0(_]_2 .000i99 t29

1o01802 603.5 .00055 .000077

• 90032 5_4.5 .00630 .000884 ,00600 .000B42 1.27

.89863 351.2 *00345 .00076_ ,005_6 .000766 1.10

.97071 599°2 .00655 .000919 1.26

.9_663 3_7.2 .00586 .000022 ZtlZ

.95269 58_.2 .005_9 .OO0770 1.02

.93213 583.9 °00544 .0OO763 .00511 .000717 1°05

•96677 398*5 *00735 .001031 .00746 *00]047 1+57

• 90423 606.9 e00633 .000888 .00654 .000918 1.21

.98254 603.2 .00613 .000860 .00607 .000852 1,14

.9a197 605.9 .00634 .000890 .00627 .000880 1.19

.98535 609.2 .00683 .00095B .00686 .000963 1.30

.98423 610.5 .00750 .001057 .00740 .001038 1.42

,98817 616,2 .0087_ .001226 .00869 .00_219 1o66

.99662 62_.9 ,00986 .001383 1.90

.9t609 _58.9 .00473 °OOO664 1.O_

.91440 363.2 .00639 .000897 .00639 .o0oe9_ 1.32

.93636 570.2 .00_51 .OO0633 .94

.919_7 562.2 .00503 .000706 .00501 .000703 1.02

.91440 597.9 .00_75 .000666 .00_73 .000666 .98

.91440 360.2 ,00540 ,00035B 1.02

,91609 362.5 .00576 .000808 1.16

.90088 345.5 *00343 .000_81 .69

.9_650 587,5 .00751 °00105_ 1.$1

.9_25_ 617.9 .01033 .001_49 2.10

.96902 601.5 .00767 .00_076 .00769 .00]079 1,32

• 97803 60_.5 *00683 .00095B °006B_ .O00960 1.26

1.00675 641.9 .01270 .001782

1.00168 643.9 .01151 ,001615

1.01802 603,5 .00061 .000086

°99380 633.9 .01303 .O01828

1.01633 602.2 .00059 ,000083

.99a93 636.9 .01_36 .002015
1.00056 594.9 .00105 .000147

.9_592 632.2 .01_86 .002085 .01509 .002117

.99324 590.5 ,00089 .000125 ,0OO70 .O00098

.93805 394.5 .00903 .001267 .00903 $001267

• 9329B 586.5 .0]009 .001_16 .0100a .00_409

.93129 389.2 .01152 .001616 .01201 .O0t685

• 9239_ 566.2 .00510 .0007_6 1.14

.94143 579.9 .00587 ,000824 1.25

,93073 570.2 ,00501 ,000?03 1.16

.92960 569.5 .00506 °000710 1.13

,93061 578.2 .00582 .000817 1.25

.92791 568.2 .00506 .0OO710 1.00

.93017 569.9 .00519 .000728 I+_7

,94312 583.2 ,00679 .000953 1.31

I
_o
0
ro

aThermocoupie locations [or which z and/or _ stations are provided _re tot models; x and y st=tion8 for these

models are measured from model origins.

b h measured in Btu/ft2-sec-OR.
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TABLE IIL - HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SHAPES; 6 = 0.70 INCH - Continued

1-inch by 2-inch rectangular stiffener - Continued

(b) M • 2.65; H = 2.55 x 106

x, in. y, In. z, In. _, deg _ Tw, OR h Nst h c Nst,c

(&) (&) (b) _}

2*0 .0 ,96151 586*9 ,00466 *001016 .98
12.0 * 0 *95471 578,5 *00377 *000823 .98

20.5 *0 *99320 60_.2 *00%31 ,000941 1.19

28,0 12.0 ,90208 542*9 ,00262 *000572 .68

28.0 4,0 ,99660 589*2 *00076 *000170 .21

28,0 .0 ,99377 587.2 .00074 .000162 .20

20.5 -5.0 *99096 603.9 *00457 *000998 1*22

24*5 -5*0 1.00169 620*2 ,00695 *001518 1.93

30.0 .0 *95528 575.2 *00261 .000616 .00282 .000616 .82
31.0 12,0 *90604 553.5 .00466 *001016 1.28

34*0 .0 *92698 561.5 ,00362 ,000791 °00359 *000784 1.08

2.0 -12.0 .96717 589*2 *00464 *001013 1.00

2*0 12.0 .96436 589,8 +00480 *001048 .98

12.0 -12.0 .96377 583.9 *00384 .000839 .99

t2*O 12*0 *95245 579.5 *00_10 *000895 °98

50.0 1.0 ,95358 574,6 °00293 ,000640 *81

31.0 2,0 *93887 569,2 *00374 *000817 1,06
52.0 2,0 .93151 564,5 *00375 .000819 ,0037l *000810 1,11

32,0 3.0 *92698 563,5 °00_07 *000889 1.11

32.0 6.0 *92755 564,9 *00455 *000994 1°22

34.0 1,0 *92811 563*5 *00391 *000854 *00398 *000869 1.12

34°0 2.0 .92415 561.5 .00407 *000889 .00407 ,O00SS9 1°13

34.0 3*0 *92132 560.2 .0041% .00090% 1.15

36.0 *0 *92698 562.2 ,00379 *000828 *00380 *000830 1.09

38.0 ,0 ,924T2 561.2 *00385 *000841 *0038_ *000839 t.ll

kO*O *0 *92698 561,9 *00378 .000826 *08379 *000828 1,16

44*0 t2*O .94000 573.5 °00448 *000978 1.22
42.0 *0 *92358 560,5 ,00386 *000843 *00382 *000834 1,10

64,0 *0 *93636 566.9 °00379 *000828 ,00382 *000834 1,12

48.0 *0 .93151 566*9 .00384 .000839 .00384 .000839 1,15

52.0 *0 ,9252B 561.2 *00384 *000839 *00383 *000836 1.12

52.0 12.0 *93887 572.2 ,00459 ,000959 1.29

55.0 .0 ,92924 562,9 *00370 *000808 *00370 *000808 1.15

58*0 *0 ,98377 565*5 °00361 .000788 1.12

58.0 12,0 .9_113 573,9 *00439 *000959 1*34

58.0 -12.0 *94905 576*9 *00_18 *000913 1*27

44°0 -12.0 ,9_339 572,9 ,00628 *000935 1,35

36,0 -8.0 .93038 566*5 °00403 *000880 1,20

36*0 -3.0 ,93207 566*5 *00373 ,000815 1.10

34°0 -3*0 *92641 561*5 *00372 ,000812 °00370 .000808 1*11

32.0 -3.0 *9281] 563,2 .00386 ,0008%3 °00381 .000832 1,14

30,0 -3,0 *95075 576*2 ,00332 .000725 ,00330 *000721 °92

28.0 -3,0 *99716 589,5 ,00087 *000190 .28

34.¢ -12.0 1*04924 617.2 °00026 .000057

32,0 -12.0 .91340 555,2 *00444 *000970 .00425 *000928 1.33

3O,0 -12.0 .91283 552,2 ,00375 *000819 *00375 .000819 1.11

19.0 -12,5 *98075 596,9 *00453 *000989 1.28

17.5 -li.O .96830 587.5 .00408 *000891 1.09

15.5 -2.5 ,96377 583,9 *00374 .000817 ,97

16,5 -2 5 *96490 584,9 *00382 *g00834 .00360 *000786 1*06

_7*5 -2*5 ,97792 597*2 *003_5 *001099 *00489 *001068 |*34

16*5 -2*5 *99377 604*2 *00420 *000917 ,00_35 *000950 1.15

19.5 -2*5 .99207 602*5 *00613 *0009O2 .00409 ,000893 1.09

20*5 -2.5 ,99096 603*2 *00463 *000967 *00%37 *000954 1.19

21.5 -2.5 ,99433 606*5 .0047_ ,001029 ,00475 ,001037 1.28
22°5 -2.5 *99264 607*5 *00516 .001127 *00509 *001112 1.39

23°5 -2.5 *99603 612.2 .00565 *001234 *00559 *00122t 1.52

2_.5 -2.5 1.00396 619.9 ,00646 °001411 1.79

36.0 -16,0 *92868 559*9 *00322 ,000681 *98

36°0 -12*0 *92585 562*9 ,00441 °000963 *00441 *000963 1.32

32.0 -18.0 *94792 570.9 *00302 *000660 *92

32.0 -16.0 .93151 562,5 *00342 .000747 .00360 *000743 1,01

32.0 -14.0 ,92528 558.5 *0032% .000708 .00324 ,000708 *98

32.0 -10,0 .92585 561.2 *00382 *000834 1.09

28,0 -14.0 .92585 561.9 .00404 *000882 1.17

28.0 -12,0 *91653 548*2 .00265 *000535 *71

26,0 -12.5 ,95188 583.9 .00543 *001186 1.50

24.5 -11.0 *98584 611.9 .00747 .001631 2.17

22,0 -12.5 *97566 598.2 *00550 *001201 *00553 *001208 1.52

20*5 -11,0 ,98471 601.2 *00485 *001059 .00486 *OOL06i 1.37

,0 13,7 1,00 1,01415 648.2 °00805 ,001758

• 0 11.7 1.00 1,00869 632.2 *00873 *001907

1,0 11.7 1.00 1,09188 613.2 *00027 *000059

,0 7.7 1.00 1,00000 639*2 ,00832 *001817

1.0 7*7 1.00 1.03962 612.5 *00040 .000087

.0 3,2 1.00 1.00113 631.9 .01043 *002278

l.O 3,2 1.00 1,02150 605.2 .00050 *000109

.0 1,2 l.O0 ,99150 633,2 ,01021 ,002230 ,01041 *00227+

1,0 1.2 i.00 1,01586 599,5 .00052 *000114 .00045 .000098

• 5 11.7 2.00 *94962 588*2 *00685 *001496 .00680 *001485
.5 3.2 2*00 ,99283 585.2 *00752 *001642 .00748 *001634

• 5 I*2 2.00 *99113 587.2 °00830 *001813 *00828 *001808

6.0 ,0 *9393% 565*5 *00346 ,000756 1.12

6*0 10,0 *96962 577.9 *00409 °000893 1.32

12.0 ,0 .9%113 569*5 .00339 *000790 1,12

12.0 5.0 *93943 568*9 *00342 *0007%7 I,09

12,0 10*0 *94679 575.9 *00395 *000863 1,25

18.0 *0 *93773 567°2 *00341 ,000745 1*12

30,0 ,0 ,94113 569.5 °00347 *000758 1.12

42,0 *0 ,95019 580.5 ,00477 *001042 I,50

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these

models are measured from model origins.

b h measured in Btu/ft2-aec-°R.
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TABLE III. HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SIIAPES; _ + 0.70 INCH - Continued

2, l-inch by 2-inch rectangular stiflener - Continued

(c) M = 2.65; R = 1.29 x 106

Te

OR h cx, in. y, In. z, in. _, deg Tt Tw' h Nst Nst,c

la) {al Ib) (b)

2.0 .0

12.0 .0

20.5 .0

28.0 12.0

28,0 4.0

28.0 ,0

20,5 -5.0

24.5 -5.0

30.0 .0

31.0 12.0

_4.0 .0

2,0 -12.0

2.0 12.0

12.0 -12.0

12.0 12.0

30.0 1.0

31,0 2.0

)2.0 2.0

)Z.C 3.0

32.0 6.0

36,0 1.0

34.0 2.0

36.0 3.0

36,0 .0

38.0 .0

_0.0 .0

4.4,0 12.0

42.0 .0

_4.0 .0

68,0 .0

52,0 .o

52.0 12.0

55.0 ,0

5B.0 .0

5B.0 12.0

58.0 -12.0

4_.0 -12.0

)b,0 -8.0

36.0 -3.0

3(,.0 -3,0

32.0 -3.0

30.0 -3.0

28,0 -3.0

)4.0 -02.0

)2.0 -12.0

30.0 -12.0

19.9 -12.5

17.5 -II.0

15._ 2.5

16.5 -2,5

17.5 -2.5

18.5 -2.5

19.5 -2.5

ZO,5 -2.5

21.5 -2.5

22,5 -2.5

23,5 -2.5

24,5 -2.5

36.0 -16.0

26.C -12.t

32.0 -18.0

_2.C -16.0

32.3 -i_.0

32.0 -I0.0

28.C -H*.0

28,0 -12,0

26.0 -12. _'

24._ -11.0

22,0 -12, ["

20.5 -ll.O

,S 13.7

.o !i.7

.c z.7

1.0 7. 7

,o 3,2

l ." ).2

.O 1.2

1.0 1.2

.! ii,7

.5 3.2

.5 I,2

6,0 .C

6.Ci lo.o

12. c . o

12.C 5.0

12.0 10,C

18.c .C

)c.o .0

62.0 .0

I .oo

1.0 c)

1 ,ol

1.00

1 ,oo

t ,o"

t .oC

t .00

? .0o

2.00

?. 0 u

,97553 579.2 .00104 ,000651 t.02

,96415 580,2 .00265 .001148 1.07

1,00000 599.5 .00264 .001164 1.13

,91523 564.2 ,00160 .000693 .73

1,00796 59Z.2 .00049 .000212 ,2_

I*00398 589.5 ,00047 .00020_ .23

,99029 598,9 .00277 .001200 1.24

1,00625 611+5 .O04W_ *001924 2.01

.96_15 574.2 .00182 .000788 .00182 .000788 .85

.92092 55).5 ,00288 .001248 1,36

,93741 559,9 .00214 .000927 .00212 .00091B 1,13

.98520 583.2 .00090 .000390 1*25

,98407 581.5 .00080 .000)47 .9_

,97383 985,9 ,00263 ,001139 1,06

,96188 577,9 .00269 ,001165 .99

,96358 573.9 .00182 ,000788 .§5

.9_679 567.5 ,00240 ,001040 1,2_

,94140 562.5 ,00234 ,001016 ,00230 ,000996 1*25

*93685 561.5 ,00256 ,001100 1.2_

,93625 561.5 .00272 .001178 I*32

.938_5 563,5 .00217 .001027 ,00243 .001053 1.12

.93514 559,9 .00238 .001031 ,00217 .001027 1.11

,93229 558°2 t00247 .001070 1.15

,93969 561.5 ,00221 .000957 .00222 .000962 1.16

.93912 560.9 .00236 .001016 .00233 .001009 1.21

.94310 562.2 .00206 .000892 .00207 .000897 1.11
,95278 571.5 .00268 .001161 1.26

.93798 560.5 ,00223 .000966 .00219 .0009_9 1.18

194766 566,2 ,00208 .000901 .00210 .000910 1.13

,94595 564.9 .00216 .000936 .00216 .000936 1.19

,93912 569.9 ,00209 .000905 .00206 .000901 1+12

,95107 530,2 ,00253 .001096 1.40

.9,310 562,9 .0020" °000886 .00206 .000886 1.20

,9_993 566.5 ,00201 ,000871 1,12

,95562 572,9 ,00253 .001096 1,39

,96358 576,5 ,00233 ,001009 1,31

.95676 572.5 .00235 .001018 1,47

.94367 564.2 ,00233 ,001009 1.23

.94481 563.9 +00212 .000916 1+15

.93685 559.5 .00215 .000931 .00212 .000916 1.16

,93685 560,2 ,00230 .000996 .00224 .000970 1.19

,96188 573.5 .00205 .0008SR .00202 .000875 1.03

1,00910 593.2 .00055 .000238 .28

1.05659 620.2 .00016 .000069

.92717 556.2 .00266 .O011bl .00235 .001018 1.44

.92604 559.2 .00221 .000957 .OOZ21 .000957 1.13

.986_1 593.9 .00327 ,001617 1.50

.97724 5B4,5 .00239 .001035 1,07

.97439 58_.2 ,00246 .001066 1.00

.97496 582,9 .00238 ,001031 .00225 .000975 1.05

198407 593.5 .00332 .001_38 ,00340 ,001473 1.32

,99963 598,9 .00265 ,0011_8 .00276 ,001196 1.18

,996_9 597,9 ,00257 *OOIl_) .00252 ,001092 1,14

+99772 598.5 .00272 .001]78 ,00267 ,001157 1.22

1,00113 601.5 .0029_ .001265 .00297 .001267 1,)0

1,00000 601.9 °00307 ,001330 ,00102 ,001308 1.19

1,00170 60_.5 .00351 .001521 .00354 ,0015_W 1.60

1.00853 611.5 .00399 ,001729 1.90

.94081 561.9 ,00179 .000775 ,9#

.94026 563.2 .00256 .001109 .00256 *00t109 1,37

.96188 571,9 ,00173 .000749 .95

.96652 563.9 .00212 .000918 .00210 ,000910 1,12

.93969 559.5 .O019Z .000832 ,00191 .000827 1,04

,93855 560,9 .00230 ,000996 1.16

,93571 559.9 .00266 ,001066 1.15

.92774 550.2 .00149 .000646 ,77

.95676 57v.9 .00353 ,001529 1.67

,98862 692,2 ,00485 ,002101 2.46

.98350 593.2 .00339 ,001469 .00341 .001677 1,39

.99203 596.2 .00301 ,001304 .00302 .00130§ 1,39

1.01592 625.9 .00606 .002625

1.00026 625.9 ,00525 .00227_

1,00227 620,2 ,00557 ,002_19

,9118l 553.5 .00330 .001430

1.00341 619.5 .00673 *002916

1.01592 599.2 .000_2 ,000182

,99374 614.2 ,00661 ,002959 ,00694 .003007

1.01649 595.9 *00023 ,O0010C

.95960 582.5 ,00406 ,001750 .00390 ,00172_

,95391 579.9 .00426 .0018_6 .00_23 .001833

,95221 581.5 .00475 .00205g .00512 .002218

.9_879 565.5 *00191 ,000827 1.19

,96188 575°9 .00230 .000996 1,27

°95562 569.5 .00195 .000895 1.25

,95448 569.2 .00195 .0008_5 1.10

,95903 575.9 .00252 ,001005 1,29

.9516& 566.9 .00190 .000823 1.20

,95334 572,2 ,0025§ .00111§ 1,61

,95960 575,5 .00262 .001135 1.67

I

DO

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these

models are measured from model origins.

b h measured in Biu/ft2-sec-°R
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TAitI.E III. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 0.70 INCH - Conlinued

2. 1 irlch by 2 inch rectangular stiRener - Continued

(d) M _ 3.51; R = 3.98 x 106

Te o R h
x, in. v, in z, in, _, deg Tt Tw' h NSt hc NSt, c hoo

(a) (a) (b_ {b)

2._ ,O .95027 577.5 ,00_27 °000832 Io00

12.C .0 .94_05 570.5 °00347 *000575 1.04

2 <1.5 ._ .99773 606,2 ,00827 .000832 1.38

2_.[; 12,0 ,89998 538*2 ,00203 ,000395 .72

28.¢ +,.0 1.00508 594.5 .0007_ .0001_ .25

28.7 .0 1.00113 591o5 ,00061 .000119 .20

2(I*'; -5"0 .99717 506.5 ,00_3 t+ .000845 1.3&

2&.5 -5.0 |,00339 b19.5 ,00871 .001307 2.22

30*0 °0 ,9_518 568.5 100288 ,000557 40©287 ,000559 1,05
3]°0 12.0 ,89433 540,5 .08378 ,80073 1,38

3_,Q ,0 ,91976 554,2 ,00301 ,0005fl6 .OQ300 ,000581_ 1,08

2,0 +12,0 .95752 585.5 ,OO_20 ,00081 1.03

2,D lP.O ,95366 577.2 .00_28 .000833 1,06

12°e -12.C °95536 577,5 ,00352 ,000685 1o06

12.c 12.£ .9_179 568.5 .00360 ,000701 I.I0

3Co0 _,0 °9_349 567,5 .00286 .000557 °96

31.0 2.0 .92541 562,2 °00345 ,00067 1.i?

32,0 2.0 .q2032 55_,9 .00328 .000639 .003_5 .000633 i,13

32,0 3,0 .91524 553,2 ,003W4 .000670 1,15

32,C 6.0 .91298 551,5 ,003_5 ,08067 1,14

3_°0 1,0 .92976 55_.9 .0031_ ,000611 .003|9 .000821 1.11

3_.C 2°0 .91524 552,9 ,00333 .O006kl ,00333 .00084fl 1.16

3_°0 3.0 .912_1 550.9 ,00333 °000641 1.08

36.0 .C .92032 55_.5 ,00303 .000590 ,00303 ,000590 1.07

38,0 .C .92032 554.5 .00304 ,000592 ,00303 .000590 I,03

40.0 ,0 .92371 556,5 ,00297 ,000578 .00298 .000580 l.Ol

_4.0 12.0 .930_9 56].9 .00367 .000715 1.3_

42°0 *o "92I_5 555"9 ,00310 "000601 ,00306 .000596 l.lO

69*0 *0 .93275 562°2 .0029B ,000580 .00300 ,00058_ 1,05

_8,0 ,0 .93219 561°5 .00300 ,80058_ .00300 .C0O584 1,_I

52.0 *0 .92541 557,5 *0029_ .000567 ,00290 °000565 I.C6

52o0 12,0 .92936 561.2 .00362 ,000705 1.41

55.0 .C .92823 558.5 ,00284 ,000553 .0028', .000553 1.06

58.Q ,0 ,93|62 560.5 *00287 .000559 l,t6

58.0 ]2.0 °93275 563.5 °00364 ,000709 1,49

58.C -12.0 ,94405 571.2 .00349 .000680 1.33

44,0 -12.0 ,93840 567*5 .00344 *000878 [.32

36.0 -8.0 .92371 556°9 .00309 ,000602 1.12

36.0 -3.0 .92710 557.9 .00284 *000553 1,03

3a.0 -_.0 ,91919 553.5 ,00288 °000581 .00286 °00055_ 1.08

32.0 -3.0 .91637 553, 2 .00332 .000647 +0N325 °000833 1,18

3,9.0 -3.C ,938_0 566,5 .00321 .000625 .00321 ,000825 1,08

28,0 -3°0 1,00W52 594.5 ,00087 *000169 .30

32,0 -12.0 .9011| 545.5 ,00375 .000730 °00333 *0006_8 I.36

30.0 -12.0 .90111 592*9 ,00302 .000588 ,00300 .000584 1,18

19,0 -12°5 .9847_ 598.9 *00445 °000867 1,48

17.5 -il.O ,96835 588,2 ,0039W .000767 1.25

15.5 -?°5 °95592 577.2 *003_I .00066t_ i,01

16.5 -2.5 .96383 584.2 .00384 ,000748 *00370 ,000721 1.19

i7,5 -2.5 .98361 803,2 ,00457 .O00@qo .00_68 .000911 1.39

18,5 -2,5 1.00113 607,2 ,00417 ,000812 ,90428 ,000833 1.36

19.5 -2.5 .99886 606°2 °00403 .000785 .00401 .000781 1.39

2_°5 -2.5 °99717 _05.9 ,00414 °800806 .00_09 .000795 1.3_

21.5 -2.5 .99943 608,5 ,00447 °000870 ,0045c .000fl76 I,44

22.5 -2.5 .99773 _09.5 ,00495 ,000964 .00_9_ ,00_954 ],59

23,5 -2.5 l. OOOO0 613.2 °00546 .0010_% .O05ko .00]052 1.74

24.5 -2.5 1.00621 620,2 °00647 .001260 2. i8

36.£+ -16.C °92654 556.5 °00268 .000483 I°OQ

_6.0 -12.0 °91580 554°5 .00355 .000691 .0035_ °000689 1,32

)2.0 -18.0 ,9_010 5_._ .0024_ .000475 .92

32*C -16,0 °_2654 557,2 °00256 °00051_ oC0255 ,00051_ 198

32,0 -I_,0 .91919 552.2 ,00250 .0O0487 .30252 ,000689 ,9_

32°0 -I0,0 °91580 952°5 °00309 ,001602 1,10

28.0 -14.0 *9]975 555,2 .003_ .00065_ 1,27

28.0 -12.0 ,91185 5_.q .0018C .S00351 .68

26,0 -12,5 ,951_0 581o2 .00_85 *C00_6 1,7_

_°5 -Ii°0 °98361 _09,5 .00734 °001qZg 2°64

2Z°0 -]2°5 .97_00 596°2 .Ocsi_ °0009q7 °C051_ ,O01001 [°72

20.5 -]).0 .98869 602._ .00_63 ,000902 .C_6& ,000904 1.5_

.0 13,7 ]°00 Io01073 634°9 ,0_987 ,001022

• 0 11,7 ]°00 1.00621 631.2 .00986 .COlflR]

1.0 II°7 i.oe 1,05481 620.5 °00018 .000035

.0 7°7 1.o0 ,99fl30 625,5 .00933 .001817

],o 7°7 1,80 ,90563 _56,_ ,005_3 ,0010_7

.0 3.2 1.0o .999a3 630,2 °01053 ,002051

.0 1.2 1.00 ,98982 625,9 ,01099 ,002140 °01113 .0021G7

1°0 I°2 I,_0 1°02938 607°2 ,00037 .00007_

°5 i_.7 ?._0 ,94292 582,9 ,0fl695 °001353 .O06B_ .001330

,5 3,2 2°80 .93614 580,5 ,00746 ,001_53 °007_ .001_49

°5 i°2 2°00 °93108 581.2 .00889 ,001553 °008_0 ,00i63b

6°0 .0 °92767 558*2 .00268 ,000522 ],06

6.0 lO.O .9_06_ 567°2 °003)4 ,000650 1.39

12,0 ,0 .9_332 581.5 ,00266 ,800518 1,09

12.0 5°0 ,93219 580,5 °00289 )000563 1.12

12°0 IO)O )93784 565,9 °0033_ ,000650 1.31

18.0 .0 .92936 558,9 °002_8 .000522 1.08

30.0 ,0 °9316_ 561,2 °00294 1000573 i.ii

62.0 ,O ,938|4 563,5 °00276 °000537 ],11

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations [or these
models are measured from model origins.

b h measured in Btu/ft2-sec-OR.
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TABLE III. HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PRO'I UBERANCE SHAPES; 6 = 0.70 INCH - Cont,lued

x, In

2,0

12,3

20,5

28,0

28,0

28,0

20°5

24,5

30,0

31,0

3/*.0

2,0

2,0

12.o

12.0

30.0

31.0

32,0

32.0

38.0

34.0

3,*.0

38.0

36.0

38.o

42.0

1,4.o

_8.0

52,0

52.0

55.0

58.0

58.0

58.0

4_.o

38.0

36.0

3_,.0

32,0

30.0

28.0

38.0

3C,0

19,0

17.5

15.5

16"5 117.8

18.5

19.5

20,5

21.5

22,5

23.8

24,5

36.0

36.0

32,0

32.0

32,0

32.0

28.0

28.0
26.0

2_..5

22.0

20.5

.0

.0

.0

I.o

.0
1.0

.0

1.0

.5

.5

.5

6,0
6,0

12.0

12.0

12.0

18.0
3C.0

_2.e

2 t it_ch by 2-inch rectangular sltffener - Conhnu,'d

(e) M - 3,51; R _ 280 x 106

¢, d¢'g TtTe

a __
,95587

,950_4

1.00096

.909_
1,0159_

1.01139

hO01?O

1.00626

,95329

,90260

,92595

.9635_

.957_5

.962_0

.94760

,95215

.93222

,92538

,92026

.917_I

,92538

,92140

.91855

.92823

,92937

.9_39_

.93962

,93165

,94304

y, in z, in

.0

°0

12°0

4.0

,0

-5.O

-8,0

.0

12.0

.0

-12,o

12.0

-12.0

12,c

I.O

2.O

2 • 3

3.0

6.c

1.o

2.0

3.O

.0

.0

.o

12._

.0

.0

• ,3

12.0

,0

12.0

-18,0

-t2,0

-8.O '

-3.O

-3.C ¸

+3,':,

-3.'3

-3,O

-12.0

-12.0

-12.8

-ll,0

-2.5

-2.5

-2.5

-2.5

-2.5

-2._

-2.5

-2.5

-2.5

-16.0

-12.0

-18.0

-16.0

-i_.0

-10.0

-1_.0

-12.0

-12.5

-11.0

-12.5

+ll.n

13.7 1 ,n_J

11.7 ] ,o_

7.7 ] .on

7.7 1 .or,

3.2 ! .0e

3.2 !.0 r'

1.2 _ .0r

1.2 i ,0o

11._ 2.0o

3.2 _.0u

1.2 ?.O,3

.o

10.0

.o

5,2

1 ,n. n

.0

.o

I
I

_Tilern_couple locations Ior whic_h z and_or

mc_d_ls are measured Irom n_odel origi_

b
h n_ea_ured in B_t_e_°R_

.9_2_7

.93563

.93721

.93791

.9_2_7

.9_190

,95386

.9_760

.93165 ]

.93507

.92538

,92083

.950_

1.01_8C

,91000

,91057

.96803

.97380

.95297

.97038

.98803

1,00_55

1.00284

1.00056

1,00341

1.00170

1.003_1

1°00911

.93677

.92538

.8_987

.9362C

,92823

.9225_

.9259_

,92_97

.95_43

,98462

,9783_

,99202

1.01309

1.007_0

.999_3

,91228

1.00170

1,03_17

.99259

1,03303

.9_930

°94361

,93905

.9373_

,9_873

.9_361

._4_76

.94589

,93905

.9_133

.94532

Tw, °R

567.9

800.5

539.2

595.5

592.5

600.5

511.5

567°2

539°2

551,5

578.5

573.9

87_.8

565.2

566,5

556.5

851.9

5_7.5

551.9

5_9.5

547,5

582.5

553.5

555.5

560,2

88_.9

561.5

560,9

556.5

559.2

857,9

560.5

561.8

569,5

568.9

554.5

555.9

550.5

56_.2

595.5

542.2

593.2

583.9

57_+9

580,9

89_.2

602,2

_80.9

600.5

603,2

603.5

606.5

_12,9

555.9

553.2

863,5

_56.2

5_0.9

549.9

552°9

575.2

601.2

89_.2

596,5

627.2

636.9

_21,2

551.9

_20,9

610.2

616.5

603.9

578.8

875.9

576.9

55_.9

5_4.9

580.9

558.9

563.2

557.9

560,2

561.9

NS! hc

Ib)

.O03Uu .000943

.00266 .000737

.00323 I .000895

.001_8 1 .0o0_ i0

.00046 1 ,C00128

.00038 I .000105

,0O314 I .000871

,00508 I • O0lz'O0

.00208 I .000577 I .00210

.00272 1 .00075_

.00221 I ,000_13 ,0qL2]

,00326 l .0009oz.

.0033 _ l .00C934

.0025b I "C'007[_7 I

,002_3 ] ,000729 I

.00207 1 .00057& Ii

.00259 I .000718 I

• ooz',_ I ,OoCC_ I .no239

.ooz_r I .0007_C I

.0025 t I .0007 L2

.eo2z'9 t .000_35 .00294

.ou_ i .000660 ,C£238

.uuz_ i , OO0eT_.

• oozl_ I , C00599 .00216

,OOZZZ I .0,o0615 .00221
.00220 1 . DOe6 It9 ,00221

,0026{} I .00C72]

.00235 1 .00o t._._ .00226

.00218 1 .00060a .30220

.0021z l .000588 .00213

.OOZLZ I .000588 .09212

.002b8 I 100071[,

.00207 I .000574 .30217

.O0205 I .0005_8

.00256 I .0007 IO

.ooz_ I .00069_

• O0258 1 .000715

.00229 _ .0006q5

,00209 .000579

.0021_ .000593 .00212

,002_,5 .0006 _'_ .002_8

,00232 ,0006_7 ,00725

.00060 .OOO_UC

.0027_ .000_6_ .00741

.00217 ,C,00607 .0r321_

.00316 .000876

.00296 .00C'H2 I

.00285 .000707

.00287 .00070£ ,00275

.003_1 .0009_ .00351

_00302 ,000337 .3C_18

.00303 .00C84C .00301

.00316 ,OOe_7_ .00_II

.00342 ,o0c_ .0n3_6

.00372 .O_]tOB] .00_67

.00_09 .0011_ .00',03

.0048(} .001347

.00182 .000505

.00267 .0007_D .0F'267

,00178 .000493

.00186 • 0005 I(_ .00185

.0o188 .00052£ .0C189

.0023_ .0006q9

.00250 .000_9_

.00132 .00036_

.00379 .001C5]

,00563 .001561

.00397 .001101 ,00398

,00_48.003t_6 .OO09_g

,0(}772 .0021L'0

.00738 .0020_0

• 00685 .001899

,ooa12 ,oo1142

.00833 .002309

.00020 .000055

•00851 ,00235_ .00861

.00020 .D00067

.00528 .001_64 .00517

,00568 .001575 .005_>6

.00616 .00170'_ .00652

.00201 .000557

.00242 .000671

.00190 .0005Z?

,00202 .CO05bO

.00246 .C006_2

.00198 ,000549

.00208 .0005_7

,00205 .no05 s

NSt,c

.00C582

.000_13

,000663

.0006_9

.000_60

,000599

.ci00_13

.000613

.00C627

.0¢0610

.0©0591

,000588

.00057_

.0o0588

.000660

.O00624

.C00668

,00C593

,000762

,000973

.000_82

.09083_

,000862

.000959

.001012

°001117

,0007_0

.0005t3

.0008z_

.001103

.000o6_

.002387

.001_33

,001%69

.O01B08

h

.99

1.00

1.27

.65

.21

.16

1.33

2.31

.98

1.05

.96

.97

.99

.98

.92

1.15

_.16

_.10

_.00

_,02

1.01

1.03

I .OK

1.27

1.02

1.0_

1.02

1.02

1.37

1.C3

.03

1.35

1.33

1.28

1.0_

i.C6

1.02

;.16

1.07

.28

].30

i°03

1.36

I.i?

1.02

].17

1.31 1

1.30 !

1.2_,

].28

i,56

1.79

2.11

.89

.9O

.92

.91

1,05

1.13

,63

1.80

2.63

] *73

1.54

].09

1.27

1.07

1.07

1.29

1.:0

1.01

_.08

stations are provided are [or models; x and y stations for these

I
h9
0
FO
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'FABLE Ill. - HEAT-TRANSFEP MEASUREMENTS FOR VARIOUS PROqUBERANCE SHAPES; 5 = 0.70 INCH - Continued

2. 1-inch by 2 hnch rectangular stir},net - Continued

(f) M = 3.5}; R = 1.64 x IG 6

Te h

x, in. y, t,. z, in. _, deg T. t Tw, °R h NSt h c Nst.c

(a) (a) (b! (b)

2.0 .0 .95428 571.5 ,00153 ,000740 .92

12.c ,0 ,@5202 569.9 .O018b ,000900 .97

20.5 ,0 .9q717 598,% ,00219 ,001059 1,17

28,0 12.0 ,91082 541,9 ,00104 ,000503 t67
28,C 4,C 1.01185 598,2 *0003_ ,000164 #22

28.0 ,0 1.01072 596,9 ,00029 *0001_0 ,19

20,5 -5,0 ,99717 598,5 ,002t3 *001030 h29

24°5 -5,0 ,99774 605,5 ,00369 .001785 2,32

3_o0 ,0 ,95654 571,2 .00163 ,000788 ,00164 .000793 1.03

31.0 12,0 ,Q0630 542,9 ,00189 *000914 1,29

3_.0 ,C .92_35 551.9 *00144 ,000696 ,0014_ ,000_96 ,95

2.0 -12.@ *96279 576,2 ,00141 ,000682 ,89

2,3 12, C ,95710 572,5 ,00137 .000663 ,90

12,0 -12.0 ,96274 576,5 ,00181 ,000879 .96

t2,D t2,C ,9_807 567,% .00193 ,000933 *98

30,0 t,C .95597 570,9 .001_9 ,000721 .9_

31,C 2,[] ,93339 598,9 ,00[77 *0008_6 1,16

32.C 2,_ ,92323 552,2 ,00167 ,000808 .00100 .00077_ i. I0

32._ 3.C .91928 550.5 .00185 .000895 1.16

32,C 6,C ,91590 548,5 .00190 ,000919 1.23

34,0 1.0 .92380 552,2 ,00158 ,00076_ .00163 ,000788 1,04

34,0 I 2,0 ,91928 549,9 .00165 ,000798 ,0016_ ,000793 1,08

34.0 ] 3,0 ,916&6 %48,2 ,00163 .00078a 1.04

36,0 . o ,92831 _54,2 .00140 ,000677 ,00140 ,000677 1,01
30.0 ,0 ,93227 556.5 ,00150 ,000725 ,90150 ,000725 1,06

40,[) .0 .9390_ 559,9 ,00148 ,000716 ,00150 .000725 ,97

_4,[: 12,0 ,9&638 _5.9 .00165 .000798 1,09

42.0 ,0 ,9)735 559,2 .00135 ,000658 ,00133 ,000643 ,9_

%4,_ ,0 .94920 566,5 ,001_5 *000653 .00138 ,000667 ,90

_8,c] ,C .94_7b _66.2 ,00129 ,00062_ ,00130 ,000629 1,00

52.0 ,0 ,94299 561,9 .0013| ,000634 ,00130 ,000629 1,00

52,0 12,_ ,9_468 _64,5 *00165 .000798 1,26

50,C ,_ *94468 563,2 ,O01a; ,000711 ,00147 *000711 1.15

59,C ,t ,94975 _68,5 .00132 .000638 1,03

58,0 12,C ,94807 566.9 .0016b .000803 1,30

5_,_ -12,C ,95879 _73,5 .00163 .000788 1,33

q4.O -12,_ ,95371 570,2 .00163 ,000788 1,34

3§,C -8,0 ,93170 656,2 ,00150 ,000725 ,99

36,0 -3,C ,93509 557,5 .001_9 ,000721 ,99

300,] -3._ ,92323 551.2 .001_2 .000582 ,00138 .000567 .93

32.FI -3.0 .91985 599,9 ,00170 ,000822 ,00162 ,000783 1.21

30. -3,0 ,94920 567,9 ,00182 .000880 .00176 ,000851 1,17

28.3 -3.0 1,012_I 598,9 .O00a6 .000222 .32

32.0 -12.0 ,91_¢20 54fl.2 ,90192 .000929 1.26

3_.0 -12.0 .91477 546,2 ,00135 ,000663 ,00133 ,000S43 .96

19.0 -12,5 .983_3 591,9 .00238 .001151 I,_8

17.5 -l_.C ,97234 502,9 ,00[86 *000900 ,99

]5._ -2._ ,96_57 _77,5 .00179 ,000866 .97

_5.5 -2,5 ,97008 580,5 .00175 ,0008_6 .00165 ,000798 1,0]

!7,_ -2.5 ,98306 597.2 ,00255 ,0012_3 ,00265 ,001282 I.36

18,5 -2,5 1,00056 600,2 ,00223 ,001078 ,00298 *001151 1,36

19.5 -2.5 .99993 590,2 ,00196 ,00094@ .00194 ,000938 1,18

23,5 -2.5 ,99774 59fl,9 *00208 ,001006 .00_05 ,000991 1.25

21,_ -2.5 I*OOOOC _00.9 *00?33 ,001127 ,00238 ,001151 1,38

22.5 -2.5 ,996_I _00.2 .00249 ,001204 ,0024_ ,001180 I,_6

23.5 -2.5 ,99717 _01,9 .00280 ,0013_4 ,0027_ ,001325 1.7_

2_,5 -2.5 I 1,0011_ _06,5 ,00338 *001635 2,21

36,0 -[5,0 1 ,94073 560,9 ,00121 ,000585 ,93

36.c -!?.o ] °93001 5_6.9 ,00187 .00090* .O01S7 .000904 1,2_

92,0 -1_.0 ] ,_5258 569,5 ,00115 ,000556 .86

32,0 16.:) ,93960 560,2 .00121 .000585 ,00120 .000580 ,91

52,0 -1&.c] ,93114 55_,5 .0011_ ,0005Y5 .00120 ,000580 ,90

32,C -10°0 .92098 551,2 .00161 ,000779 1,0_

28.0 -l_.,o ,92380 552.9 ,00170 .000822 1,21

28.0 -12,0 ,92380 5_9,5 *0009_ .0004_5 ,b9

2_,0 -12,5 ,9_853 571,9 .00255 ,001233 1._9

2_,_ -II,0 ,97797 595,_ ,00_01 ,001939 2.89

22,0 -12,5 ,97573 590.9 ,00270 ,001306 ,00272 .001315 1.72

29,5 -ii,0 ,98814 _94,5 ,00236 ,OOlt_l ,00297 .001196 1.47

,0 13,7 1.00 ,999a3 623,5 ,00519 .002b19

,0 ]1,7 I.C0 ,09379 61_,9 ,004_6 .002_90

,0 7.7 1.00 ,_8701 60_.5 *00495 ,002394

1,0 7.7 1.00 .89953 5_7,2 ,00277 .001340

,0 3*2 1.00 ,9898_ _14.5 ,00571 .002761

.0 1,2 1,00 ,98193 605.5 ,00562 .002718 .00574 ,00?776

1,0 1,2 1.00 1.00507 993.2 .000_ .000068

• 5 ii,7 2.00 ,9a468 573.9 ,00359 ,001736 .00_65 .001765

• 5 3,2 2,00 ,9_130 573.2 .00398 ,001925 .00397 .001920

,5 1,2 2,00 ,93904 573,9 ,00_0 ,002128 ,00_59 ,002220

6,0 ,0 ,94_6 562,9 ,00!2_ .000b00 1,05

6.0 ]0,0 ,95315 569.5 ,00180 ,000870 1,53

12.0 ._ ,95146 56_,9 .0012_ ,000_00 l,Ob

12.0 5,0 ,9_807 565,2 .00125 ,000605 ,98

12,0 i0.0 ,95053 _67.9 ,00_60 .00077_ 1.27

18,0 °0 ,94694 563,_ ,00120 ,000580 °98

5c,0 ,0 ,9_863 565,5 ,00130 ,000629 ].03

_2,0 .0 .95202 567.2 .00127 .00061_ 1.02

aThermocouple tocatinns for which z and/or J stations are provided are for models; x and y stations for these

models are measured from model origins.

b h measured in Btu/[t9-sec-nH,
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TABLE llI. - HEAT-TFIANSFEB MEASUREMENTS

x, in. y, in. z, in. ¢, deg

(al {al

2.0 .0

12.0 .0

20,5 .0

28.0 12.0

28.0 .0

20.5 -5.0

24.5 -5.0

30.0 .0

31.0 12.0

34.0 .0

2.0 -12.0
2,0 12,0

12,0 -12.0

12,0 12,0

30,0 1.0

31.0 2.0

32.0 2,0

32,0 3.0

32.0 6,0

34.0 1.0

34,0 2,0

34,0 3,0

36,0 .0
38,0 .0

40.0 .0

44,0 12.0
42,0 .o

44,0 ,0

48,0 ,0

52.0 .0

52.0 12.0

55,0 ,0

58.0 ,0

58.0 12.0

58.0 -12,0

_4.0 -12.0

36.0 -8.0

36.0 -3.0
34,0 -3.0

32.0 -3.0

30.0 -3.'3
28.0 -3.0

32.0 -12.0

30.0 -12.0

19.0 -12.5
17,5 -11.0

15.5 -2.5
16.5 -2.5

17,5 -2.5

18.5 -2.5

19,5 -2,5

20.5 -2.S

21,5 -2,5

22,5 -2,5

23.5 -2.5

24,5 -2,5

36.0 -16,0

36,0 -12,0

32.0 -18,0

32,0 -16,0

32,0 -14.0

32,0 -I0,0

28.0 -I_,0

28,0 -12,0

26,0 -12,5

2w,5 -ii,0

22.0 -12.5

20,5 -II,0

.0 15,7 1.00

,0 II.7 1,0o

• 0 7.7 1,00

1.0 7,7 1,00

• 0 3.2 1.00

.0 1.2 1.00

• 5 11.7 2.0C

,5 3.2 2.00

,5 1.2 P.OO

6,0 ,0

6,0 lO.O

12.0 .0

12.0 5.0

12.0 I0.0

18.0 .0

3o.0 .0

42,0 .0

FOR VARIOUS PROTUBERANCE SHAPES; 6 = 0.70 INCH - Continued

2 1-inch by 2-inch rectangular stiffener - Continued

(g) M - 4.44; R = 4.39 x 106

Te

T[ Tw' OR h NSI he Nst, c

Ib_ (bl

,93831 579,5 ,00241 .000516 1,34

,93394 573.5 ,00181 ,000462 1,21

,99945 615,5 *00237 ,000605 1,74

*89354 5_7,9 ,00145 ,000370 .96

,99235 60_,5 .00031 ,000079 ,26

,99344 612,2 ,00268 *000685 1.73

,99781 618,9 ,00027 *001091 2,75

,93339 574,9 ,00159 .000_06 .00157 ,000_01 1,38

,886_4 5_7,9 ,00257 ,000657 1,70

,91046 559,9 ,001_9 ,000381 ,00149 .000381 1,10

,94322 5S0,9 ,00252 .0006_4 ,99

°94103 580,9 ,00282 ,000720 1,15

,94267 579,2 ,00224 ,000572 1,15

,93012 573,2 ,00230 ,000588 1,19

,93503 57_,9 ,00163 ,00(9_16 i*_i

,91592 56_,5 ,00207 ,000529 1,74

,90828 558,2 ,00181 ,0_0_62 ,00173 .000_2 1,)3

,90446 560.2 ,00200 ,000511 1,3_

,90064 55_,5 ,00209 .000534 1,39

,91046 560,2 ,00168 ,000429 .00176 .000w50 1,17

,90610 557,9 ,00170 .000434 ,00167 ,000_27 i,_2

e90337 555,2 ,0018_ ,000470 1.27

e91428 560.9 ,00153 ,000391 .00153 .000391 1,3_

,91811 962,9 ,00113 ,000289 .00112 ,000286 ,82

,92357 566,9 ,00127 ,000324 ,00130 ,000332 ,93

,92739 571,5 ,00225 ,000575 1.88

,92247 566,5 .001_6 .000373 .00140 ,000358 1.26

,9339_ 57_.5 ,00145 ,000_70 .00149 ,000381 1,07

,93230 576,5 ,00148 ,000378 ,001_7 ,000376 1.30

.92575 568,2 ,00127 .000524 .00126 ,000322 1,09

*92793 571.5 ,00218 *000557 i._

*92739 569.2 ,00127 .000324 .00126 ,000322 1.0C

*93175 571,9 ,00126 ,000322 i,_5

,93121 575,2 .002_ ,000623 1.71

*93776 577,2 *0CIS2 ,000_65 1,24

,93012 572,2 ,00182 ,000_65 1.25

,91374 560.5 ,00166 ,000_24 1,13

,92029 565.2 ,00!28 ,000327 .95

,90992 558,2 ,08]_3 ,000365 ,00140 ,000358 1,2]

*90595 558,5 ,00179 ,000_57 ,0016_ .000_19 1,52

,93290 572,2 ,00182 ,000_65 .00166 .000424 1,5_

1*00054 609,9 ,000_ ,000112 ,38

*89190 548,5 ,00225 ,000575 ,00170 ,000_5 1,32

,89245 5W7,5 ,00161 *000_Ii ,00162 ,000414 ,94

,98689 608.5 *00267 ,000682 1,57

,97_88 601,2 ,0027_ ,000700 i,_7

,95687 589,2 *00178 ,000_55 1,23

,97816 604,2 ,00291 ,000590 .00241 ,000616 1,58

,99617 61_,2 ,00227 ,000580 .302_3 ,000621 1,_7

1,00655 _20,9 ,00206 ,000526 ,002_2 ,000593 1.78

i,_00_4 617,9 ,00226 ,000577 .00221 .000565 1,92

,99781 616,5 ,002_6 ,000628 .0023 q ,000611 1.60

,99836 617,5 ,0C2&8 ,00063_ ,00253 ,000606 2.12

*99617 614,9 .00292 ,0007_6 ,00285 ,300728 1,90

,99781 621,5 ,00332 ,000848 ,00326 ,300833 2,79

I*00109 622,9 ,003S6 ,000935 2e49

,922_7 565,5 *001_i ,000360 1.13

*90610 556,9 .00205 ,000524 ,00203 *000519 1,37

.93285 571.9 ,00139 ,000355 1,16

,92138 565,9 ,001&7 .000376 .00]06 .00037_ 1¢07

,91155 559,9 e00130 ,000332 ,00134 ,0003_2 ,88

,S9900 555,5 ,00190 ,000_85 1,2s

,91101 550,2 ,00205 ,00052_ 1.72

,90_37 553,9 ,00129 .000330 .87

,9_86 584,2 ,00339 ,000866 2,29

,97597 607,2 ,00_93 ,001259 3,35

,9672_ 598,2 ,00336 ,000858 .00336 .000858 1,92

,9836_ 607,5 ,00297 °0O0759 ,00299 ,00076_ 1,67

1.00600 632,2 .00595 .00_9_

,99835 62_,5 ,00'+9_ ,001262

.993_ _19,5 .00597 ,001525

,89136 553,9 *00263 ,000072

,99126 619.2 ,00632 ,003615

,9fl416 616.2 *00729 ,00_862 ,007_3 ,001898

.93721 583.2 .00389 .00099_ .00362 .000925

,93012 577,5 ,00476 ,001216 .00_73 ,001208

,92629 577,2 ,00628 ,00160_ .00626 ,001599

,92520 567.9 ,00127 ,00032_ 1,Ii

.93_48 57_.5 .00199 ,000508 1._4

.92957 571,2 ,00118 ,000301 1.37

,92902 572.9 ,00137 .000350 1.19

.93121 572,5 ,00200 *00O511 1,45

,92&11 567*9 *00119 ,00030_ 1,37

,92520 567,9 ,00127 ,00_32_ 1,46

.9284_ 569,5 .00126 ,000322 1,_5

t_
I
P0
0
ro
4_

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these

models are measured from model origins.

b h measured in Btu/R2-sec-°R.
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TABLE IH. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 0.70 INCH - Continued

2 [ inch by 2-inch rectangular stiffener - Continued

{h) M . 4.44; R = 3.15 x 106

Te h

x, in. y, in. Z, In. _, deg Tt Tw' OR h Nst hc N_i,c

{e} [R) Ib) (b}

2.0 ,0 .94311 57_.5 .00180 .000648 .9_

12.0 .0 .93980 570.5 .0012_ .000_47 .89

20,5 .0 1,00055 609.5 .00170 .000612 1.24

28,0 12.0 .901l_ 546.2 ,0C091 .000328 *67

20.5 -5,D ,99502 605*2 .00213 .000767 1.79

24.5 -5°0 .99729 615.2 *00363 .001308 3.13

30.0 .0 .941_6 571.2 .0012_ .000_47 ,00128 .000461 1.48

31,0 12,0 ,89341 543.2 .00167 °000602 1.25

34.0 .0 .914_0 554.5 ,00108 °000389 .O010S .000389 .95

2.0 -12.0 ,9_753 576,5 ,00209 ,000733 1.05

2.0 12.0 .9_422 575.5 .00215 .000775 .93

12.0 -12.0 .94864 577*5 ,00157 .000566 1.03

12°0 12,0 ,93483 568.5 *00162 .000584 1.02

3C.O 1.0 ,9_422 574°5 ,00122 ,000_40 .98

31.t 2.0 .92213 560.5 .00146 .000526 1.18

32.0 2,0 .91274 555.2 ,00135 .000_86 .00124 ,000_47 1.15

32,0 3°0 .90832 554,5 °00]52 .0005_8 1.21

32.0 5.0 .904_5 549.5 .00162 .00050_ 1.30

34.0 1,0 .9138_ 553.9 .00109 .000393 .001_7 .000_22 ,93

_4.0 2.0 .90887 551,9 .00129 *000465 .00130 .000468 ,98

34.0 5.0 ,90666 552,5 .00129 .000_65 1.03

36.0 .0 ,91992 556,9 .OOllO *000396 ,00111 ,O00&O0 .94

38.0 .0 .92_34 559.2 ,00108 .000389 .00107 .000385 ,91

_0.0 .0 .93]52 563.5 °00106 .000382 .00109 .000393 .95

_.0 12.0 ,93538 569,2 .001_5 .000522 1.28

_2.C .0 ,93096 563.2 .O007fl *000281 .00083 .000299

44.0 .0 .9431i 570.5 .00077 .000277 .00091 .000328 .92

4fl,O +0 .94201 569.9 .00077 .000277 ,00078 *000281 .7|

52,0 .O .93538 565.5 ,00077 ,000277 ,00076 .000274 °92

52.0 12.0 .93593 569.5 .00145 °000522 1,28

55.0 ,0 .93530 565°5 ,00077 .000277 .00084 .000303 ,92

58,C ,0 ,94201 569,9 .00103 ,000371 1.23

58.0 12,0 .93980 571.9 ,001_4 .000519 1.27

58.0 -12.0 .94698 574.5 .00149 .000537 1°62

&G.O -12,C ,93925 570.9 .00150 *000468 1.18

36.0 -8. C *91881 556,2 .00119 ,000429 1.07

36,0 -3,0 .92544 560.2 .00_09 °000393 1.01

3_,0 -3.0 ,91329 555.9 .00127 *000458 .00123 .000_45 1.1_

32.0 -3.0 ,909%2 552.5 .00147 .000530 ,00131 ,000_72 1.32

30.0 -3,0 .9_256 570.5 .00152 .000548 .00139 .000501 1,30

32,C -12.0 ,90114 546.2 .00192 ,000692 1.70

30,0 -12.0 .902B0 548.5 ,00127 .000458 .00122 .000_40 1.02

19,0 -12.5 ,99061 601.5 *00204 .000735 1,41

17.5 -ll.O .978_6 597.5 ,00219 .000789 1.67

15,5 -2.5 096410 58_._ .00137 ,000_94 io01

16.5 -2,5 .98067 595.9 .00215 .000775 .00221 ,000796 1.64

17°5 -2.5 ,998_4 607.5 *00186 +000670 .00187 ,00067a 1.42

18,5 -2.5 1.00938 614.9 °00172 ,000620 *00191 .000688 1.43

19.5 -2.5 1.00441 611,5 .00173 .000623 .00168 .000605 1,40

20,5 T2.5 l,O0110 607,9 ,00176 .000634 ,00171 .000616 1,45

21.5 -2.5 1.00110 608.9 .00207 +0007_6 ,00214 .000771 _.68

22.5 -2°5 ,99779 607.5 +00240 .000865 .002_3 .000839 1.98

23.5 -2°5 .998fl9 608°9 .0026_ ,00095t ,00257 .000926 2.13

2_.5 -2.5 1,00220 6]4.5 ,00318 .0011_6 2.72

36.0 -16,0 .93152 563*2 °00103 .000371 .94

36.0 -12°0 ,91495 554.9 *00153 .000551 °00151 ,0005_4 1.37

32.0 -18,0 .94090 569.2 ,00099 °000357 .88

32,0 -16.0 .92875 562.2 .001_2 .000476 .00131 .000472 1,0_

32.0 -14,t ,91937 556,_ °00105 .000_78 .00108 *0003_9 ,94

32,0 -10.0 .90445 548.9 .00253 .000551 1.38

28.0 -i_.0 .91495 555°5 °00157 .000566 1.19

28.0 -12.0 .91219 552,2 .00089 .000321 °68

26.0 -12.5 +9464) 577.5 .00267 .000962 2.17

24.5 -11.0 .97680 599*5 .00427 ,0015_8 3,55

22.0 -12.5 .970[7 592.2 .00295 ,001063 .00295 ,001063 2,25

20.5 -II,0 .98619 600,9 .00244 .000879 ,00246 ,000886 1,85

•0 13,7 1+00 1.00386 617o5 .00423 *00152_

.0 _t.7 1.00 .99668 611.2 *00391 .00t_09

.0 7.7 1,00 .99171 610.9 .00514 .001852

1.0 7,7 l.O0 .89728 551.9 .00268 ,000965

°0 3,2 I .00 ,99061 610.5 *00537 .00_935

.0 1.2 _.00 ,98398 607.9 .00595 ,002144 ,00607 ,002187

•5 ii.? 2.00 o9_146 574.9 .00299 .001077 +00277 .000998

.5 _.2 2*00 ,93538 577,2 *00388 *001398 .00385 .001387

• 5 1.2 2.00 ,93262 573,5 .00489 *001762 +00502 *001809

6.0 ,0 ,93483 565.5 *00084 *000303 1.00

6.0 10,0 .94256 572*5 ,0012_ °000447 1.14

12.0 .91.0 .93980 568.2 .00083 .000299

12.0 5,0 .938_4 567.9 .00078 ,000281 °70

12.0 I0.0 °93925 571,2 .00131 *000472 1.5_

18°0 .0 ,93372 565.2 .00087 .000313 .95

30.0 .0 .93_83 565.5 .0010_ ,000375 1.20

42,0 .0 .93704 567.2 .00087 .000313 1.10

aThermocouple locations [or which z and/or _ stations are provided are for models; x and y stations for these

models are memsured from model origins.

b h measured in Btu/ft2-_ec-OR.
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TABLE IH. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 0.70 INCH - Continued

2. 1-inch by 2-inch rectangular stiffener - Concluded

(i) M - 444; R , 2.11 x 106

Te h

x, in. y, in. z. in. _, deg Tt Tw, oR h Nst h c NSt,c

la) iN Ib) tb}

2,0 ,0 )9517a $75,5 ,0017_ ,000928 1,01

12,0 .0 ,94508 572,2 ,00112 ,00060A ,95

20,5 ,0 1,00055 605,5 ,00153 ,000826 1,35

28,0 12,0 ,90902 548,9 ,000?b ,000410 ,75

28,0 4.0 1,01220 607.9 .00093 ,000178 ,9"

20,5 -5,0 ,99500 602,5 *00160 ,000863 i,_4

24.5 -5.0 .99445 605,9 ,00265 ,001430 2.89

30,0 ,0 ,9522S 57&,5 )00108 ,00058_ ,0CI06 *000572 1,11

91,0 12,0 ,90070 545,5 *00143 ,000772 ])36

3_,0 ,0 ,91679 552,9 ,00084 ,000453 ,00084 ,000_59 1,09

2,0 -12,0 ,95728 580,9 ,00]70 ,000913 1,10

2,0 12,0 ,95552 579,5 *00184 ,000993 1.00

12,0 -12,0 ,953&0 575,9 ,0010T ,0005T7 ,98

12,0 12.0 ,96009 571,2 ,00121 ,00065_ ,B?

30,0 |)0 ,95562 576,5 ,0010_ ,00056_ ,95

31,0 2,0 ,93121 566,2 ,00127 ,000685 1,30

32,0 2,0 ,91790 55_,2 *00113 ,000610 ,00t01 ,0005_5 1,18

32,0 3,0 ,91_02 556,9 ,00126 ,000669 1,28

32,0 6,0 ,9095fl 551,5 ,00130 °000701 1,10

34,0 1,0 ,91629 559,9 ,0012| ,000653 ,00130 ,000701 1.19

34,0 2,0 ,9112g 551,5 ,00It6 ,000626 ,00110 ,00059_ 1.15

34,0 3,0 ,90902 548,9 ,00110 ,00059& 1,00

36,0 ,0 ,92289 556,9 )00085 ,000459 ,00086 ,00046_ ,87

30,0 ,0 )92788 559,2 ,00078 ,000421 ,00076 ,000410 ,83

40,0 ,0 ,93791 565,2 ,00083 ,0004_8 ,00087 ,000_69 1,00

a4,0 12.0 ,96286 571,2 ,00113 ,000510

42.0 .0 ,93787 565,5 ,00089 ,0004_8 ,00078 ,000_21 .67

_4.0 ,0 ,g5063 572,9 ,00072 ,000389 ,00076 ,000_I0 ,BO

68,0 .0 ,99063 572,5 ,00072 ,000589 ,00073 ,_00394 ,01

52,0 .0 .9_52 558.9 ,00068 ,00056) ,00057 ,000562 .74

52.0 12.0 .9_508 571,5 .00118 .00063_ 1.34

55,0 ,0 ,9&28b 568,9 ,00073 ,00039& *00071 ,000983 .97

58,Q ,0 ,95174 573,2 ,00072 )00038_ )81

56.0 12.0 )94896 575.9 )O0|t9 .0006_2 l.�a

58,0 -12,0 ,95617 5?8,5 ,00098 ,000925 1,_2

4g,0 -12,0 ,94750 572,9 ,00099 ,00059& 1,27

36,0 -8,0 ,92123 555,9 ,00085 ,000459 ,92

36,0 -3,0 ,92844 559,5 ,00073 ,00039& ,79

3_,0 -3,0 ,91623 552,5 ,00099 ,00053& )00086 ,000w64 i,08

32,0 -3,0 ,91_57 559,5 ,00115 ,00052] ,00098 ,000529 1,20

30,0 -3,0 ,95063 573,9 ,00110 ,00059& ,00102 ,000550 1,11

32,0 -12,0 ,g0847 5_7,5 ,0011] ,000599 ,00062 ,000335 1.25

30,0 -12,0 .91180 5_9.2 ,00085 ,000g59 ,00082 ,000w42 1,12

19.0 -12,5 ,99056 598,9 ,001G9 ,00080_ 1,59

17,5 -11,0 ,98003 593,_ ,00169 ,000880 1,52

15,5 -2,5 .96838 585,2 ,00105 ,000567 ,98

16.5 -2,5 ,98119 595,5 *00161 ,000869 ,00162 ,00087_ l.a9

17.5 -2,5 ,99778 603,5 ,00160 .000863 ,00169 ,000912 i,_7

i_,5 -2,5 1,01053 610,2 ,00135 .000728 ,001b0 *000869 1,22

19,5 -2,5 1,00554 ,000658 1,20

20,5 -2,5 1,00221 ,000755 1,61

21,5 -2,5

22,5 -2,5

23.5 -2.5

607,2 .0015a ,000723 ,00122

605,5 ,001_ *000777 ,00140

1,00221 606,2 .00162 ,000BTq ,00167 ,000901 1,67

,g9778 60_,5 ,00180 ,000911 ,00173 ,000934 l,?b

,99778 605,2 ,00198 ,00106_ ,00192 ,O0103b 2,13

2_,5 -2,5 1,00110 b]9,2 ,00237 ,001279 2.49

36,0 -16,0 ,93731 564,2 ,00057 .00030_ ,68

36.0 -12,0 ,92178 556,2 ,00102 .000550 .00_01 ,000545 1,42

32,0 -IB,0 ,9_563 569,9 ,O006b ,00095b *79

32,0 -16,0 ,933g3 562,5 ,00067 ,000362 ,00066 ,000396 ,78

32,0 -14,0 ,923W5 556,5 ,00068 ,000367 ,00070 ,000378 ,96

32,0 -10,0 ,90902 5_9,5 ,00105 ,0005_7 1,14

28.0 -14,0 .91734 553,9 ,00110 .00059% 1.29

20,0 -12,0 ,92012 559,9 ,00058 ,000913 ,75

26,0 -12,5 )9_74 576,9 )00181 ,000977 2,21

2_.5 -11,0 ,97503 59a,9 .00904 ,0016_0 3,30

22,0 -12,5 ,97226 589,9 ,00189 ,001020 .00190 ,001025 2,08

20,5 -ll,0 ,9872_ 598,2 ,00156 ,0008_2 )00158 ,000853 1,6w

.0 13,7 1.00 1.00055 613,9 )0040_ .002180

,0 ]1,7 1,00 ,99389 607,5 ,00329 ,001775

,0 7.7 1,00 ,988_5 605,2 ,00980 ,002050

1,0 7,7 1,00 1,02_07 5_b,9 ,00078 ,000_21

,0 3,2 1,00 ,98890 b05,5 ,0037_ ,002018

.0 1,2 1,00 ,9822_ 602,9 ,00gl_ ,002234 ,00423 i ,002282

• 5 Ii,7 2,00 ,99569 575,2 ,002&3 ,001311 ,00225 1 ,001214

• 5 3,2 2,00 ,94066 572,5 ,00259 ,001398 ,0025w ,001371

._ 1,_ 2,00 .93898 57_,9 )00332 )0017_1 ,003_1 ,001860

6,0 ,0 ,9_52 569,9 ,00073 ,00039u ,95

6,0 10,0 ,gSli8 573)9 ,00097 ,0005_3 |,5_

12,0 ,0 ,95007 572,9 ,00072 ,0003_9 1,0_

12,0 5,0 .9_730 570,9 ,00068 ,000367 1,00

12.0 I0,0 ,q_785 572,2 ,00098 ,000529 1,14

18,0 ,0 ,9_397 568,_ I ,00067 ,000362 ,87

50,0 ,0 )9_508 559.2 1 ,00068 ,000367 ,82
42,0 .0 ,94619 569,9 ,00065 ,0003_i_ ,94

t_
I

ro
o
ro

_Thermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these

models are measured from model origins.

b h measured in Btu/ft2-sec-°R.
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TAB[,I'] llI. tlEAT-TI_AN_FER MEASUIIE]_,[F;NTS FOIi VAI'_IOUS PI{O'I'UBEI{ANCE SHAP]:]S; _ = 0.70 INCI] CIJlktLJlu*'d

3. 2,8-Inch-Diarneter Instrumented Cylinder

(a} M = 2.65; R - 2.63 x 106

h h

x, in. y, in. z, in. _, deg _ _LL

2.0 ,0 £°02

12.0 ,0 .93

2V*5 .0 .99

28.0 12,0 .96

28*0 "o0 1.92

28°0 o0 2,_t

20°_ -3,0 ,95

24,_ -5°0 o98

30,0 °0 _,_8

31,0 t2°0 t.0_

3_°0 °0 ,39

2,0 -12._ ,91

2°0 12°0 °90

t2°O -_°0 ,92

12,0 12°0 °98

30°0 1,0 3°21

3t,0 2°_ 3,6_

32,O 2,0 3,7_

32,O 3,O 2°8_

32,O 6°_ _°67

3_,0 to0 .6_

34°0 2°0 I,B9

34.O 5o0 L°gl

36,0 ,_ 1,11

38,O °0 l°19

_0,0 .0 I._!

_,0 _2,0 I°39

4_,0 ,0 i°_l

_8°0 °U 1,_t

3Z,0 °0 i°_

52,O 12°D I°_I

55°0 °0 t,_

58,0 ,0 I°_3

58°0 12,0 1,21

36,O -e°_ I°_

36,0 -3°0 t°B3

3_,_ _3,0 2,8£

3_o0 -3°0 2,8_

3O,O -3,0 L°06

28,O -3,O _,i_

3_°0 -t2,0 I°0_

}2,0 -12,0 io0?

30.0 -IZ°O °_

S._5 90 ,70

_,_5 90 1°|3

2,_5 90 ,77

8,_ 180

_._3 IBQ
_,_5 186

3°_5 180

_°_5 180

10°55 0 ,7O

3°_ 0 l_

2,55 0 l,_l

t,03 0 ,95

10._5 45 ,65

6°_5 45 ,S_
_,_5 45 1,2_

2°53 _3 ,_6

3W.O -_,O ,_L

3_,0 8°0 I,7W

_6°0 6,0 _°23

3_,0 I°0 i,13

38°0 2*O °99

_°0 8,O I°8!

_,0 6°0 I°_2

44°O _,0 I,01

_4,0 2,0 _,01

_4,0 1,0 1,50

6,0 ,0 _,l?

6°0 5°0 l°O_

6,0 lO°O ,92

12°0 °0 _,lJ

t2,0 _,0 1,_I

12°0 tO,O 1,01

lfl,O °0 1,1_

3O.O °0 to30

_2,0 °0 1°aO

aTherrnocouple locations for which z and/or _ stations are provided are for models; x and y stations for these models sre

measured from model origins,

b h measured in Btu/ft2-sec-°R,
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TABLE IlI. -

x, In. y, in.

HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 0.70 INCIt - CollhIlued

2.8-1rich-Diameter Instrumented Cylinder - Conttnuea

_b) M-_.05; R,I._3xI06

h B

{a> (')

2.6 ,6 ,91

12.0 .0 1.02

20.5 .0 1.01

2e,o 12,o ,96

2S.O _,o Z.O*

28.0 .0 2._8

20.5 -5,0 1.03

24°5 -5.0 .96

30.0 ,0 5.98

31.0 12+0 .93

3_,0 ,0 ,36

2.0 -12+0 1.51

2.0 12.0 1.67

12.0 -12,o 1.06

12.o 12.0 l.ob

J0,o l,O *,la

31+0 2+0 _.65

32.0 2°0 _.43

32.0 3+0 2.71

32*0 b.O 1.69

34.0 i.O .57

34.0 2,0 1.72

3_.0 3,0 2.B8

36.0 ,o 1.87

38.0 ,o _.0_

4_o0 .o l.b6

aa.O 12,0 1.4a

a2°o .o 1.8_

_,0 ,0 1.75

48.0 ,0 I._5

52.0 .0 1.3g

52.0 12,o l._z

35,0 +o _.i9

5#.0 .0 1.39

58.0 IZ.O i.31

36.0 -8.0 1.52

36.0 -3.0 I.T_

34.0 -3.0 2.75

32*0 -3.0 3.10

30.0 -3°0 2.0B

28.0 -3°0 2.3_

34°0 -12.0 1.02

32.0 -12+0 l.l_

}O,O -12.0 .97

L0.55 90 ,gT

6*55 90 .+l

+,55 90 I,05

2,55 90 ,71

+.55 lgO

_.35 IQO

3.55 180

2.55 180

t*55 180

1.03 140

i0°53 0 °Tg

a°33 O °|_

6+55 0 .I|

3,53 0 I*13

2.53 0 1,5_

1.35 0 1.01

i°05 0 1,O_

i0.35 _5 .7_

b.55 _3 °?$

4.55 _5 1*Ig

2.55 _3 1.06

34.0 -l°O ,se

3w.O 5._ 2.IO

3_.0 b.O 1.77

36,O 6.0 2°51

_e.o 1.0 t.18

_8°0 2,o .9_

_,0 2.o 1.00

6.o .0 t.2_

6°0 5,o l.l_

6._ I0°0 .97

12.0 ,_ 1.19

12,0 5._ 1.19

12.0 i0,_ ¸ L.oe

is.o °0 L._

_.0 .0 I°39

_2.0 ,_ 2.00

I
re
0
re

aThermocouple loc_tions for which z and/or _ stations are provided are [or models; x and y statlons lot these modeLs are

measured from mode{ origins,

b h measured in Bttt/tt_-see-°R+
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TAIH,E III HEAT T[tANSFI';I_ MEA.'_UtCEMENT,q FOIl V,_.HIOUS PlC, OTUI3ERANCI:; StfAI>ES; 6 = 0.70 INCH Ctmtlnued

2.8-Im,h-I)lanleter hlslrunlented Cylindtrr Contim_ed

(c) M = 3.51; R • 2.86 x 106

r
h h

x, In. y, in. z, In. '_l, deg _o II hL
(a) (a_ ....

28. ]e.,J 1.11

I°_o

............ :_;
?. 1_.,, l.ov

[2.: -12.', 1.17

t/.,, le._ l.le

3., a.J _._1

_J. e.3 0.9_

32. I' Z..b o. io

31._ _ .'9 . rb

3/_.I_ 3.1) ,.,e

• J z.o _,

12.o _.bo

.... 7 ....

52.v .) _.I_

5g.r_ !2.t z._

5_.C 12.9 Z.el

32.0 -3.0 _._c

3_.o -tZ.J 1.17

30.0 -le.J I.z_

lO.bS _o .57

6.b6 9_ .6_

2._ 9O ._2

i._t IBO

i.J_ 180

10.5_ 4 .72

2*55 _5 ].6_

aThermoeouple [oeations for which z and/or _ stations are provided are for models; x and y st;_tions for these models are

measured from model origins.

b h measured in Btu/ft2-sec-OR.
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TABLE llh ttEAT-TRANSFEI_ MEASUREMENTS I"O[_ VARIOUS PROTUI_EICANCE SIIAI>ES; ,!, 0,70 INCH - Cr,IlttJ+u,'d

x, In.

2.0

12.0
Z_.5

2B.O

gB.O

28.0

2O.5

2_.5

3U.O

31.0

3_.0

2.O

2.0

12.0

Jl.o

3_.0

9Z.O

3_.0

3_.0

36.0
3e.o

4_..o

_2.o

52.o

_.0

_8.0

58.O

_,..0

36.o

3b.O

3_,.0

3O.O

28.O

34.0

32.0

F, in.

.0

.0

.o

12.o

.o

-5.0

-5.0

.0

12.0

.O

-12.0

12.0

-12.0

12.0

1.0

2.0

2,0

3.0

6.0

t.O

2.0

3.O

.0

.0

.0

12.0

.G

.0

.U

.0

t2.0

.0

,0

12.0

-12.0

+8.0

-3.O

-3.0

-12.0

-12.0

-12.0

3. 2.8-1nch-Diameter Instrumented Cylinder - Continued

(cO M - 3.51; R • 1.64 x 106

z, tn. 5_, de_l
h

1.67
.91

.S9

_.09

,87

,B9

7.05

1o00

,29

l.OI

L.OI

oSa

4o9$

_.92

1.61

2.3_

3.zb

_°b3

_._O

L._8

2.09

1.97

l._3

2.08

3.30

.93

l.O_

10.55 90 ._9

6.55 90 .61

%.55 90 .19

1.05 IS0

L0.55 0 .68

_.5_ "0 .79

_.55 0 .|0

2._5 0 2.O9

1.55 0 1.30

1.05 0 1.2_

i0._5 _5 .6Z

_.5_ _5 .66

3&.0 -1.o ,59

3U.0 S.0 1.90

3_.0 5.0 1.59

3b.0 _.0 l.ge

_8.0 I.U .9b

38.O _.0 .93

_4.0 3.O _*12

_.0 2.O 1.01

_.0 1.0 1.31

6.O .0 I°03

6°0 _.0 o71

_o0 L0.0 .8_

12.0 o0 1.13

12.0 _._ .82

12.0 i0.0 I°02

18.0 .0 .92

_0._ ,3 .9O

_2.0 .o 1.0_

t_
!
PO
O
ro

aThermocouple locations for which z and/or _ stations are provided are for modets; x and y stations for these models are

measured from model origins.

b h measured in Btu/ft2-see-OR.
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TABLE_ III. - HEAT T[tANSFER MEASLI_EMI£NTS FOR VARIOUS PROTUtlERANCE SIIAPES; 5 = 0.70 INCIt CurttLmlcd

3. 2.8-1nch-Diameter Instrumented Cylinder - Continued

(e) M = 4.44; R • 3.28 x 106

x, in. y, In, z, in. _, deg h h

2.0 .0

12.0 .0 .89

20,5 ,0 .92

28,0 12.U .75

28.0 6.0 .78
2,12

28,0 .o

20,5 -5.0 2.5(

24.5 -5.0 "79

30,0 ._ .89

31,0 12,0 8,28

34.0 .0 l,J3

2,0 -12.0 .3b

2,0 12,0 ,78

12.(1 -12.0 .93

12,0 12.0 .82

30.0 1.0 .82

31,0 2,0 5,30

32.0 2.0 5.82

32,0 3,0 6,53

32,0 6.0 g,39

34.0 2.0 1._3

3_,0 3,0 3,12

36,0 .0 +*.13

3B,o ,o 1,_,b

_0,o ,0 1,65

44.0 12,0 l,bl

42,0 ,0 ,79

44.0 .0

48.0 .u ,_. 9t,

52.,0 .0 t,70

52,0 12,0 1,57

55.0 .o 1.32

58.0 .o 1._6

58,0 12.0 1,02

4k.,O -12,0 1,93

36,0 _8.0 ,99

36.0 -3.0 1.10

34.0 -3.0 2"1'6

32,O -3,0 (,,05

30.0 -3.0 3.43

28,0 -3.0 1,_0

34,0 -12,0 1.92

32,0 -12,0 ,_b

30,0 -12.0 .35
,35

6.55 90

6.55 90 .37

2,55 90 .39

I0.55 0 .41

8.55 0 .55

6.55 0 .63

4,55 0 .60

3.55 0 ,85
1,37

2.55 0 2.0_

1,55 o 1.29
1,05 0

10.55 _5 1.2_

6.59 45 .52

4,55 _.5 .48

Z*55 45 .68
1.43

3+.0 -1,0
3_,*0 _,,0 ,05

3_,.0 5.0 3,34

3_.0 6.0 1.50

36.0 6.0 I*55

3S,O 1.0 t.49

38.0 2.0 1,01

4_,0 8.0 1.06

g4.0 6.0 2.BB

4_.0 2,0 Z.WO

44,0 I,o 1.03

6,O 5,0 1"1'9

6.0 1o.0 .65

12,0 .0 1.01

12,0 5.0 ,78

12,0 10,0 ,63

18.0 .0 .92

42.0 .0 .69
.63

aThermocouple locations for which z and/or _ stations are provided are [or models; x and y stations for these models are
meaaursd from model origins.

b h measured in Btu/R2-sec.OR.
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TABLE lII. - HEAT TRANSFEIt MEASUREMENTS FOIl VAI{IOUS PItO'I UBERANCE SIIAPES; ,! = 070 INCI{ - ConhtLued

3+ 2+8-[nch-Diameler [nslrurnented Cylinder - Concluded

(1) M - 4.44; R - 2.18 x 106

x, in. y, in. z_ tn. _, deg _ h

, (al I =} ,,

2,0 ,0 i. Zl

12.o ,u l.lz

20.5 ov ._b

28.0 12,0 .b@

28.u ,u 3.qZ

2_.5 -5,0 ,_2

31=0 I2,a ,'_5

2,0 -12,0 ,9I

2.0 12.0 .80

12.0 + i Z,lO • 8 7

12.0 l+,O ,_Z

3u.o I.U _.9_

31,o 2,u 9.4_

32,0 2,u I 9.bO

3Z.U 3.0 1 3._6
3g.0 6.V i .Y4

36.0 ,0 l._u

38.0 .u 2._

4U.O ,u t.lO

++.o 12.u i.ol

+2.0 .o

++,o .u Z.SZ

+8.0 .o +'.L_

52,D +0 :.++

52.u 12,3 Z,3d

58.0 ,o i._2

58,0 i2,0 Z._

44,0 -12,0 -_>

36.0 -8,_ 1.7_

3b.O -3,0 3,q?

3_.0 -3.0 _._1

32.0 -3.U _._7

3u.u -3.u Z.P3

28.U -+.0 z.1_

3+.G -12.0 .9+

12.o -12,u I.i_

3u,o -12,o ,_9

2.55 90 ._3

i0.55 0 ,59

0._ _ ,7@

6.5_ 0 .72

_.55 0 1.01

3.5_ o 1.81

io_ 0 1.63

lO.Sb _5 .58

6.5_ _b .6O

_._ _5 ._0

Z._ _ 1.03

L-+
I
ro
o
Po

aTherrnoco_aple locations for which z and/or _ @tatton_ are provided are for models; x and y stations for these models are

measured lrom model origins,

b h measured in Btu/'lt_-see-OR.
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TABLE III. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 0.70 INCH - Cotlthlu_d

4. 2.8-Inch-Diameter Instrumented Cylinder and Cap Plate

(a) M - 2.65; R - 2.61 x 106

x, In. y, in. z, In. _, deg h h

2.0 ,0 I*07

12.o ,0 1,03

20.5 ,_ 1.0_

28°0 12._ I,0_

28oO 4,_ l,0b

28,0 °0 Z,b7

20°5 -5,O .99

24,5 -5°0 l,O_

3U.O ,0 5,61

31,0 12,0 1,08

34,0 °_ ,41

2.0 -12.0 1,0_

2.0 12.0 ,96

12°0 -12,0 .97

12,0 11,0 1,03

30,0 I,O 3,89

31,0 2,_ 4,J7

32,0 2.0 4,38

32.0 3._ 3.1i

32.0 b°0 1,77

34,0 l,O ,_0

34,0 2°0 2,0_
34*0 3°0 3,1_

36.0 ,u 1*8_
3S.O .o I._

_O,O °0 I,68

44°0 12,0 1,63

4_,0 .0 1,87

48,0 ,0 1*83

52,0 ,0 1,45

52,0 12,0 1.6_

58,0 .o 1.31

58.0 12.0 1.29

_,0 -12.0 1.56
38,0 -8°0 1.61

36,0 -3._ 1.98

3_.0 -3,0 J°O9

32.0 -3,0 3.18

30.0 -3,0 _.23

28,0 -3°0 _,29

34,0 -12,G I*08

32°0 -12.o 1.09

3U.O -12.0 1,01

I0,55 90 l.O0

6.55 90 ,72

4,55 90 1,20

2._5 90 .79

8,55 180

_,_ 180

2.55 180

I._5 IBO

I._ 180

I0°_ 0 i°47

_,58 0 I,_2

2.58 0 I°_0

I°85 _ 1,08_,0_ 1.08

10°8_ 4S I,_

6,88 45 ,78

4,58 4_ 1.08

2,_8 45 .87

_a.o -i.o ,66

_4°0 4,0 3.15

_4.0 5.0 2,51

34,0 8.0 I,89

38,0 8.0 _._9

38,O 1,0 I°_3

38.O 2.0 1.06

4_.0 $°0 _,0_

_4.0 _.0 1,_I

_4,0 2.0 I,_

44,O I°0 1,93

6.0 °0 ,99

6.O 5.0 1,03

6.0 I0.0 .98

12°0 .0 l.lb

12.0 _o0 I°20

12,0 I0o0 l.O0

18.0 ,0 I.Z_

4Z,O ,0 1.9_

aThermoeouple locations for which z and/or _ stations are provided are for models; x and y stations for these models are
measured from model origins.

b h measured in Btu/ft2-#ec-OR.
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TABLE lII. - HEAT-TRANSFER MEASUREMENTS FOH VARIOUS PROTUBERANCE SHAPES: 6 - 0.70 INCH Conlinued

4. 2,8-Inch-Diameter Instrumented Cylinder and Cap Plate - Continued

(b) M = 2.65; R = 1.34 x 10 6

x, in. y, In. z, In. _. dec _ _LL

W (a}

2,0 ,0 ,97

Jg,9 ,o .!,03

2,0°5 ,to 1,01

28,u 12,0 ,99

as,L: 4.,, 2.09

28oj> .o 2._5

2'0.5 5._ .9 _,

2_.5 5,0 .98

3_,, .o 5,85

31.J !2.0 .97

2.0 -iz.u 1.5_

2°_ lg.C 1.77

12,0 -12.0 1,00

t2,,, 12,0 ] I.i0

30.0 1.0 _.d5

31 ,_ 2,0 _,63

32.b 2.b 4o_,?

_2,, 3,0 a.;_

_2.u 6.0 1.68

s4,a 2.u 1.69

3_,2 3,a 2,7_

36.g .u 1.93

38.0 .u _.1_

_. IZ.O 1.6U

_2.} .u 2.07

_,.c .u a.OZ

_,8.0 .u' I._9

5_,o ,o l._e

5_.U .u [ l.Zo
i

s_., .0 1.31

50.,: 12,u 1.2_

_ .,:, -12,0 i.b_

3_,LJ --3,U 1.7_

32.l; -1._ i 3,00

3_,l) -3.u 1.9b

3'_,0 -12.0 1.0_

_2.a -12.0 1.0_

3_.u _12.u ,8_

6.55 _t0

_._ _;

1,55 : 1_0

1.15 18_

10,55 o

8.55 O

6.55 o

_.55 u

3,55

Z.b_

1.5_

1.us

6.8b 45

_.5', "5

.9_.

.68

1.II

.67

.9_

.90

1.59

1.31

1.03

1.01

1.17

1.3_

1.11

I
_o
0
FO

aThermocouple locations for which z and/or J stations are provided are for models; x and y stations for these models are

measured from model origins.

b h measured In Btu,'ft2-sec-OR.
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TABLE IIl. HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SIIAPES; 6 = 0.70 INCH (:*,Jtl_tu_'d

4. 2.8-Inch-Diameter Instrumented Cylinder and Cap Plate - Continued

(c) M - 3.51; R - 2.84 x 106

h

In. y, In. z, In. _, degX,

In) (a_

2,0 .0 1,1_

12.I .0 l.lb

2_,.5 .0 1.1_

28.L 12.o l.ll

ZS.0 .5 3.1_'

2c,5 -5,0 1.05

2_,5 -5.0 1.03

3_.:J .LJ _. i':.

_l .u 12.U 1.2_.

2.u 12,b 1.15

2 ,,, 12.0 l.l_

i/,,J 12,U t,06

12,,, 12._J 1°17

3U,.,;, i., t..19

_I.,, 2.0 6,_*0

32,,J 2.0 b.35
}2.,i 3.u 3.31

32.,J _.o Z.18

3_.0 i,o .69

_a.o 2.0 2,9b

36.U ,o 1.96

38,_1 .O [,96

4U,O ,U 1,72

aa.o 12.o 1.6',

_2.0 ._ 2.37

4_,. ,L, .0 2.67

48.,, .0 2._5

52.0 12.0 2,8'_

55.0 ,b _.se

_8.0 .o 1.3_

58.r) 12.0 2,b0

a_,,o -]2,u 1.57

36.'J -8.b 1.58

36.r) -].j L.b6

34.Q -3.0 4,7b

28.0 -3.3 2.56

3a.u -i2.o I.i6

3_.o -12.0 I.IB

3).u -12.o l.lb

h

E

10.55 90 1.00
6.55 90 .60

_.55 90 .93

Z.5_ 90 .88

8.55 180

q.s_ 180

3.bb 180

2.55 180

1.55 180

10.5_ o 1.71

8.55 0 1.01

6.55 0 .9_

_.55 O 1.39

_.55 o 2.25

2.55 o 2._7

1.55 0 l,_T

lO.bb _5 1._9

6.55 a5 .71
,.55 _5 1.1}

2.55 _5 1.76

3q.0 -1._ .7_

3a.o a.u q.ll

3a.o 5.0 2.61

3a.o 6.3 1.98

_6.0 6.o 2._

38.u 1.0 1.2_

38.0 2°0 1.2_

_._ 2.o 1.3_

_._ 1.0 2.10

_.0 ._ 1.30

6.o lO.O 1._2

12.0 .0 ,89

12.0 5.o I.IB

12.0 10.0 1.22

lB.0 .0 1.11

3O.O °0 1.0_

_2.0 .0 1.19

aThermocouple locations for which z and/or _ stations are provided are lot models; x and y stations for these models are

measured from model origins

b h measured In Btu/ft2-sec-OR.
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TABLE IlI - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 0.70 INCH - Coilttnued

x, in.

4. 2.8-1nch-Diameter Instrumented Cylinder and Cap Plate - C()ntinued

(d) M - 3.51; R. 1,64 x 106

h h

(a_ (a) ..

2.G .G 1.21

20.5 .0 .98

28.C 12.0 .79

28.0 _.0 2.16

28.O ._ 2.6T

2_.5 -5.O .99

_4o3 -5.O .99

3_.0 .G 8.92

31.0 12._ .84

34o0 °0 *3O

2.0 -12.0 1.07

2.0 12.0 1.2_

12.0 -12o0 .89

12.0 12.0 .87

3O.0 1._ _o88

3to0 2.9 5.8_

32.O 2._ 6._

32.G 3._ 3*O7

32.O 6.O l°?J

3_.0 L.O obO
3_.0 2.O 2._1

3_o0 3.O 3.b_

36.0 .0 _.8_

38.0 .O _.t_

_O.O .0 1°7_

44.0 t2.0 l°t6

_8.0 o_ 1.90

52°O .0 1.4_

52.0 12.0 2.32

5_.0 .0 1.38

38°O .0 .99

58.0 12.0 2.01

_._ -12o_ 1.20

36.O -8.0 1.40

36._ -3°0 2._7

3_._ -3._ 3.91

32._ -3°O 2o9_

30.0 -3o0 2.3_

28.0 -3°_ 2*33

_°0 -1_.0 .93

32.O -12o_ t._

30.0 -12o0 ._6

lO.S5 90 .tb

S.Sb 90 .61
,.b5 9Q .92

2.55 9_ °83

_._5 ta0

_.55 18_

1.35 180

1.79
8.5_ 0 1.16

3.5_ 0 2._8

2o_ _5 1.87

3U.0 -1.o ._2

3_.0 _.0 3.29

3_.0 5*0 2*04

3a.0 b._ 1.68

36.O _°_ 2°li

3BoO 2o_ .99

_.0 8._ 2*36

_.0 2.O 1.05

_.0 ._ .97

6.O _.0 .9_

6.O 10.0 *98

12°O b.0 .89

12°0 t0.o °90

LS°O .0 .ST

3_.0 ._ .92

42°0 °0 1.02

!

to
o
ix.)
.g-

aThermocouple Iocatlorts for which z and/or _ stattons are provided are for models; x and y stations for these models are

measured from model origins.

b h mea_tlred In Btu/R2-sec-°R.
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TABLE Ill. - HEAT-TRANSFER MEASUREMENTS FOR VAHIOUS PROTUBERANCE SHAPES; _ = 0.70 INCH CtnL/,lued

4. 2.8-Inch-Diameter Instrumented Cylinder and Cap Plate - Continued

(e) M - 4.44; R - 3.18 x 106

x, in. y, In. z, In. _, deg hh

%

2.0 .0 1.17

12.0 .0 1.27

20.5 ._ 1.1_

28.0 _.u 3.00

28.0 .o 3.t0

20.5 -3+0 1.12

24.5 -5.0 1.LI

30.0 .0 11.87

31.0 12.0 l.bl

2.0 -12.0 .79

2.0 12.0 1.Og

11.o -12.0 .84

tZ.O 12.0 .91

3g*O [.0 7._

31.0 2.0 7.51

32.0 2.0 8.59

32.o 3.0 3.37

32.0 6.0 1.8_

34.0 l.O .77

34.0 2.0 _.z_

36.0 3.0 6,02

36.0 .0 i,_3

30.0 .u z._._
_o.o .o 1.7_

4_.0 12.0 I.I_
_2.0 .0

_.0 .0 Z.55

48.a .O 2.50

_2.u .0 _.16

52.0 12.0 ,_.6J

_3.0 .o 1.9_
58.0 .0

t.68

58.0 12.0 _.80

44.0 -12.0 I.Z_

36.0 -8.0 l.b_

3b.0 -3.0 3.1_

32.0 -3.0 q.l_

3_.0 -3.0 Z.27

28.0 -3.0 Z.6_

34.0 -12.0 1.31

32.0 -12.0 1.07
30.0 -12.0

.96

IU.55 90

6.55 90

4.55 90

2.55 90

8.55 18 o

ID._5 0

8.55 0

6.55 0

4.55 0

3,55 0

2,55 0

1.55 0

1.05 0

10.55 _

6.55 _5

_.55 _5

2*_S _5

3_.0 -l.0 ._9

3_.0 5.0 1.96

3'*._ _.u z.ol

38.0 6.o 1.92

38,o 2.0 i ._2

_.o 8,O J. rC

_.o 2.o _.o2

_.o I.O I./0

6.O .G
z.lo

_.o 5.o 1.29

6,o I0°0 I,tB

12._ ,0 i.5o

12,o 5,0 I.I_

12,0 I0o0 i°_

18.0 *0 1.3_

3O.O °0 .le

_z.o °0 .BL

.Ul

h

.89
*49

,59

.72

1.65

1.21

2.03

3.12

1.86

1.76

1._6

*67

.93

2.08

aThermocouple locations for which z and/or _l stations are provided are for models; x and y _lations for these modelB are
measured from model origins.

b h measured In B_u/ft2-_ec-OR.
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"/'ABLE llI. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PtIOTUBERANCE SHAPES; 6 _ 0.70 INCH Cul_tulued

4, 2.8-Inch-Diameter Instrumented Cylinder and Cap Plate - Concluded

(0 M = 4.44; R = 2.12 x 106

h

x, in. y, In, Z, in, _, deg

2.0 ,U ,hi

12.0 .0 .90

28.0 12.0 .82

28.0 _.0 l.?O

28.0 .0 1,97

20.5 -5.0 .90

2_.5 -5.0 .78

8.5_30.0 .0

31.0 12.0 1.23

2.0 -12.0 .81

2.0 12.0 .SZ

12.0 -12.0 .86

IS.0 12,0 .75

30°0 _.o 3.75

31.0 2,0 5.X2

32.0 2.0 5.00

32.0 3.0 2.32

32.0 b.O 1.51

3_*0 2.0 2.81

)_.O 3.0 3._0

38,0 .0 1.21

40.O .0 t*_?

_.0 12.o .89

_2.0 *O

4_.0 .0 1.7_

_@.0 .0 1.66

52.0 .0 I.b7

52.0 i2.o 1.77

55.0 .0 1.07

58.u iZ.O 2.97

44.0 -12.0 ,96

36.0 -8*0 I*_0

36.0 -3.0 2*65

3_.0 -3.0 Z.92

32.0 -3.0 L.77

30.0 -9.U l,b_

Z8.0 -3.0 I°5_

3_.0 -12.0 .86

32.0 -12.0 *gZ

3u,u -12.0 .84

h

tO*_5 90 .44

6.55 90 .42

_.55 90 .4]

I0.55 O .15

8._5 0 .51

6.55 0 ._8

_.Sb 0 .62

3.55 0 .17

Z.55 0 1._2

i 1.55 0 .14_.05 0 .93
I0.55 _5 .7O

6.55 _5 ._0

2.55 _5 t.ll

3_*0 _.0 Z.92

_6.0 5.0 1.70

3_.0 6.0 .9_

36.0 6.0 t.70

38.O t.o t.13

38.O 2.o t.15

4_.0 8.u 2.30

_*U 2.0 1.2J

6.O .0 i*i_

6,O I0.0 to_O

12.0 I_.0 .87

t-"
I

ro
o
ro
.#-

aThermocoupte Iocstlon_ for which z and/or _ stations are provided are for models; x and y station8 for these modele _tre

measured from model orlglns.

b h measured in Btu/'ft2-sec-°R.
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TABLE Ill. - HEAT TRANSFEII MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 0.70 INCH C(intlnued

5. 1.4-Inch-Diameter Instrumented Cylinder

/a) M • 2.65; R • 3.83 x 106

Te

x, in. y, in. z, in. _, deg

(al (a)

2.0 .0
12.0 .0

20.5 .0

28.0 12.0

28.0 4.0

28.0 .0

20.5 -5.0

24,5 -5,0

30.0 .0

31.0 12.0

34.0 .0

2.0 -12.0

2.0 12.0

12.0 -12.0

12.0 12.0

30.0 1,0

31.0 2.0

02.0 2.0

32.0 3.0

32.0 6,0

34.0 1.0

3_*0 2.0

3_.0 _.0

36.0 .0

38.0 .0

_0.0 .0

• 4,0 12.0

42.0 *0

_.0 .0

_8.0 .0

52,0 .0

52.0 12.0

55.0 *0

58.0 .0

58.0 12.0

58.0 -12.0

4k.O -12.0

36,0 -8.0

36.0 -3.0

34.0 -3.0

32.0 -).0

30.0 -5.0

28.0 -3.0

34.0 -12,C

32.0 -12.0

30,0 -12.0

19.0 -12.5

17.5 -II.0

15.5 -2.5

16,5 -2.5

17.5 -2,5

18.5 -2,5

19,5 -2.5

20.5 -2.5

21,5 -2.5

22.5 -2,5

23.5 -2*5

24.5 -2.5

I.IC 0

1.60 0
2.50 0

3.60 0

4.60 0

6.60 O

8,50 0

10.60
2.60 9

4.60 90

2.60 180

4,80 180

34.0 -1.0

34.0 4.0

3,.0 5.0

34.0 8.0

38.0 6*0

38.0 1,0

38.0 2.0

44*0 8.0

44.0 6.0

44.0 _.0

44.0 2,0

44.0 1.0

6.0 ,0

6.0 5.0

6,0 I0.0

12.o .0

12.0 5,0

12.0 10.0

18,0 .o

30.o .0

42.0 *0

hTw, OR h Nst hc NSt'c _L

• 95126 595.9 .00629 ,000898 ,96

,94462 589.2 ,00545 .000778 1,01

.94462 588.5 .00531 .000758 1.02

• 93963 886.8 *00575 .000821 1.06

• 94260 587*5 .00542 ,00077_ 1.01

.94908 594,2 .00620 .00088, 1.18

.94517 589,2 .00535 .000764 1,01

• 96351 587,2 *00518 *000740 .95

.9662] 624.9 .01214 ,001734 *01227 .001753 2,47

.94185 586.9 .00531 .000758 1.02

• 92855 587.5 .00733 .0010_7 ,00701 .001001 1.45

• 95625 598.9 *00624 .000891 .99

,95569 599.2 .00619 ,000884 .95

• 95015 592.5 .00543 .000776 ,99

• 94129 589,2 *00584 ,000834 1,02

• 95901 620,2 *01199 .001713 2*35

• 94905 609*2 *01042 ,001485 2.05

• 94074 588*9 *00598 .000854 .00552 *000788 1.25

• 94129 600.2 *00911 .001301 1,73

.94572 591.5 *00579 ,000B27 1.08

• 94129 594.5 ,00753 ,001076 ,00738 .001054 1.50

.93797 607.9 .01181 *001687 .01246 ,001780 2.24

.93571 603.2 *01097 .001567 .01108 .001583 2*07

.90807 576.2 .00799 ,001141 .00787 .001124 1.61

.92246 597,9 *00846 .001208 .00860 .001221 1.60

• 92800 588.9 .00813 .OOll6I .00814 ,001163 1.66

.95514 593.5 *00479 .000684 .90

• 93077 589.9 *00834 *001191 ,00832 *001188 1.65

• 94129 594;5 .00736 *001051 .00738 ,00105k 1.50

.94606 592,5 .00652 ,000931 ,006&9 ,000927 1,34

.9496( 609.9 *01112 ,001588 ,01080 .001543 2,10

• 93631 583.5 .00527 .000753 1.10

.94351 588,2 ,00547 .000781 .00541 .000773 1,08

• 9_683 590.2 .00533 ,000761 1.05

.93|33 579.5 *00493 .000704 1,00

.93631 581.5 *00479 ,000684 .95

• 94739 588.9 .00509 *000727 1.02

.95348 592.2 .00,88 .000697 I*01

.94019 599.5 .00902 .001288 1,87

°93908 503.2 .00998 .001426 ,01002 .001431 1.97

• 94462 600.5 *00859 .001227 ,00855 .001221 1.73

.96123 604,2 *00735 .001050 .00744 *001063 1._6

• 95237 591,2 .00495 .000707 1.01

• 94683 587.2 .00491 .000701 .00464 ,000663

• 94739 587.5 .00487 ,000696 .00_23 .000604 .98

,94960 589.5 ,00520 ,000743 *00468 .000668 1.05

• 95071 590.9 ,00512 *000731 ,99

.94905 589.9 .00515 .000736 .99

,95182 593.2 .00540 .000771 1.00

• 95735 593.5 ,00454 ,000648 .00464 .000663 .88

+94572 588.9 .00534 .000783 .00517 .000738 1.00

.95237 592.5 .00517 .000738 .00533 .000751 .99

.94517 588,2 .00520 .000743 .00511 .000730 .97

°94406 587.9 .00519 .000741 .00516 .000737 .98

,94572 588.5 .00514 .000734 ,00519 .000741 .98

• 94351 587*2 .00510 *000728 .00517 *000738 .97

• 96843 583.5 .00085 *000121 .00067 .000095 .16

.94517 588,2 .00511 ,000730 .98

• 98227 670,5 .02333 .003332 .99

.98449 671.2 .02618 .003740 .02637 .003767 1.11

1.00387 688.5 ,02357 .003367 I,DO

.99612 658.9 .01779 .002541 .01767 .002524 ,76

,99446 655.2 *01659 *002370 .01697 ,002424 .71

• 99446 657,9 ,01743 .002490 .7_

.99501 657.2 .01714 *002448 .73

,9950! 657,2 .01735 .002478 .7_

,94129 588.9 ,00689 .000984 1.23

• 94406 583.9 .00502 *000717 ,90

.95846 577.5 ,00076 ,000109 *00072 *000103

• 94406 587,5 *00517 *000738 .00517 .000738

• 95071 597*2 ,00672 .000960 .00683 ,000976 1.49

.93908 595.2 ,00791 *001130 *00779 *001113 1,51

• 93852 591.9 .00708 .0Cl0ll *00695 ,000993 1,39

• 94794 594.5 ,00609 .000870 *00614 *000877 1,16

• 93963 589.5 °00639 *000913 1.21

.93354 585,5 .00635 *000907 .00626 .000894 1.29

.94572 587.9 .00489 .000698 .99
• 91859 576.5 ,00665 .000950 .0066l .00094_ 1.25

• 91859 579.5 .00698 .000997 .00699 ,000998 1.37

• 92966 580,9 *00569 .000813 .00585 .000807 1.14

• 93742 588.9 .00637 .000910 .00840 .000914 1,26

• 93797 590,5 *00662 ,000946 ,00657 .000938 1._1

.94462 587,9 .00502 .000717 1.12

,82278 495.2 ,00013 .000019

.93299 578.2 .00414 ,000591 ,88

• 95182 591.9 .00483 .000690 .00529 *000758 1,10

• 93742 583.9 .00491 ,000701 1.10

•93188 578,5 ,00452 ,000646 ,00444 ,000634 .97

.94683 587.9 .00_73 .000576 .00480 .000685 I.OI

,93409 583.5 *00569 *000813 1,2_

• 95237 593,5 .00509 .000727 .00459 .000656 1.13

aThermocoupte locations for whlch z and/or _ statlons are provided are for models; x and y stations for these models are
measured from model origins.

b h measured in Btu/ft2-sec.OR.
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TABLE IH. - HEAT-TRANSFER ME._SUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 : 0.?0 INCH - Cuntinued

5. 1.4-Inch-Diameter Instrumented Cylinder - Continued

Co) M = 2,65; R - 2.47 x 106

T_ _ hx, in, y, in. z, in. _, deg ._- Tw, oR h NSt h c Nst,c

(a} (a} (b} _b}

2.0 .0 *94716 384.5 *00532 *001201 1.12
12.0 * 0 *9_162 5T7*5 *00419 *000946 1o09

20*3 .0 .94329 5T7.9 *00402 °000908 l*ll

28.0 12.0 *95029 575.9 *00412 .000930 1.06

28.0 4,0 *94107 576°9 *00405 *000914 1°09

28,0 *0 ,94e85 584.5 *00508 *001147 1.38

20*5 -5,0 +9_329 577*9 *00_02 +000908 1*07

24°5 -5.0 .94162 5?6°5 *00390 *000800 1*00

30*0 o0 .96330 604,9 .00905 *002043 ,00918 ,002073 2*64

31*0 12.0 *93940 575.9 .0039o *000894 1.09

34.0 o0 .93495 583.5 *00590 *001332 .00579 *001307 1.76

2.0 -12.0 *94940 584*9 *00518 °001169 1.L1

2*0 12.0 *94710 583*2 *00563 .OOL271 1.15

12.0 -12.0 .9#_07 580*2 *00430 *000971 l.tl

12,0 12.0 ,93773 576,9 ,00458 *001034 1.09

30*0 I*0 *95608 600*9 *00912 *002059 2.53

31.0 2.0 .94996 593.9 *00807 *001822 2.29

52.0 2.0 1 .93995 5T?.5 *00437 *00096? .00396 .000894 1.30

32.0 3.0 1 .94329 586.9 *00716 ,001616 1.9632.0 6,0 .94107 578,2 *00_52 ,001020 1,21

34*0 l*O .93940 379.3 *0053_ *001251 .0032J .001181 1.59

34*0 2,0 .9318k 395*9 *00961 *002170 ,01006 .002271 2.68

5&*0 3*0 *93662 587*5 *00941 *002124 .00943 ,002129 2.62

36.0 *0 *91160 365*9 *00671 *001513 *00638 *001_86 1.93

38*0 *0 *92161 576.9 *00685 ,O01b4b *00687 ,001531 1,97

40.0 .0 *92995 576.9 *00639 *001k43 .00641 ,001_7 1.95

44.0 12.0 .95218 582.2 *00379 *000856 1.03

42.0 ,0 .93217 577.5 ,00608 *OOL3T3 *0060_ °001364 l. T3

44*0 .0 .94496 383.9 *00662 *001269 *0C566 +001278 1*66

41.0 ,0 .94640 381.5 *00497 *001122 .0C495 ,001118 1._8

52*0 *0 .94718 592.5 *00847 *001912 *008_4 ,00]926 2*48

52.0 12*0 *93384 572.5 ,0_400 *000903 1.10

53.0 .0 .94218 5T?.3 *00403 *000910 .0C39g .000899 1.25

58.0 *0 .967?4 580*5 *00397 *000896 1.24

58*0 12=0 .92939 568*9 *00362 *000817 1.10

38*0 -12.0 .93439 573*9 *00363 *000820 1.11

64*0 -12.0 *94051 576*9 *00407 *000919 1.28

1.09_6.0 -_,0 *96996 _80,9 *00365 *000824

36*0 -3*0 *94162 585.9 ,00702 *001385 2.08

34*0 -3.O .9421g 589.5 *00873 *001971 ,00875 *001975 2,61

32.0 -3.0 .94085 589.2 *00672 ,001517 .00670 o001513 1°98

30.0 -3.0 .95330 591.5 *00647 ,O01_bl *C0635 *001479 1.80

28.0 -3.0 ,94629 580.5 *00376 .0008_9 1*20

34.0 -12.0 .942?3 5_6.5 *00364 .000822 .00313 *000707

32.0 -]2.0 °94273 576,3 °00383 .000863 *00323 .000729 1.1_

30.0 -12.0 .94496 578,2 *00386 *O00B?I ,0O354 *000799 1.15 1

19.0 -12.5 .96_40 578.5 *00396 *000894 1*12 [17*% -I|.0 .94496 579.2 *00400 *00090_ 1.06

15.5 -2.5 .94_40 579.9 ,00_17 *000941 1.08

16.5 "2.3 ,9538S 5e2.2 ,oo324 .ooo731 .oo_42 ,0oo772 .90

IT*$ -_*_ *94051 576*9 .004_3 *00097_ *00409 +000923 1.13

10.5 -2.5 .9_9_0 582.2 *00_03 *000910 .004_3 *000976 1,10

19*5 -2.5 ,93717 574.9 ,00407 *000919 ,00391 *000883 1.08
20.5 -2.5 .93495 373.9 *0¢450 *000909 *00427 *00096_ 1.17

21.5 -2._ .94051 576.9 .00405 ,000914 .00415 _000937 1,10
22.5 -2.5 .93864 575.5 *00402 .000906 *00419 *000946 l*OB

23.5 -2,5 .94496 568.5 *00064 .O00l_ *i_

24.5 -2,5 .9,2_3 577.5 .00382 *000862 1.06

l*[O 0 ,97663 637.5 *02135 *O04BZO I,iZ
1.60 0 .98165 648._ *0_616 *005906 *02634 *005947 1,37

2.60 0 ,99610 656.2 *02486 *005612 l.Sr

3.60 0 .99054 637.5 ,01574 *003554 .01560 *003522 .3_

4.60 0 .98852 634.5 ,01403 ,0035_8 .0153z *003_59 ._

6.60 0 *987?6 636.2 *01631 .003682 .5_

6.60 0 .98776 634.9 .01509 ,003407 .79

i0,60 0 .99054 636.9 *Ot3_O *003632 .79

2.60 90 1.29

9O .92

.9338_ 57_.9 .00586 *001323

_.60 .93773 573*9 *00410 *000944

2,6@ IR0 *95995 565*2 *00070 *000158 *00063 *000147

_.60 IRO .93606 374*2 *00409 *000923 .00_08 *000921

3_*0 -i.0 .95052 584.5 *00_72 *00|066 .O0_76 *O01073 1*52

34.0 4.0 .65995 582.9 *00621 *001_02 .00617 .001393 1,73

34.0 5,0 *93?73 579*Z *00545 *001230 ,00_29 .001194 1.4T

54.0 6.0 .9_496 581,9 *O0471 .001063 .00_76 .001075 1.27

36.0 6,0 *93662 576,9 ,00490 *001106 1.37

38.0 1.0 .93439 575.2 *00_92 ,00111J *00_96 .001320 I*_3

58.0 2.0 .9_162 576.5 .00565 *000824 1.05

44*0 5.0 .917?2 56_.2 *004?2 *001066 ,00_67 *001054 1*_4
_4.0 6.0 ,91958 568,2 *0052T *001190 ,C0527 ,001190 1.4|

_4,0 4._ ,93161 571,9 *00424 ,000957 *00_22 ,000953 1.26

44.0 2,0 ,93829 577.9 *O0_78 *001079 .00_79 ,O010Bl 1.36

44*0 1.0 ,94051 380,5 .00514 ,001160 ,00511 .001154 1*60

6*0 ._ °94273 577.2 *00306 *000871 ].25

6.0 l_*_ .92772 566.9 *00321 *000725 .00_49 *001016 1._3

1_.0 .C ,95163 582,2 *00381 *000860 ,00426 *000962 1.2_

i_.0 _.0 .93606 573.2 .00390 *000880 I._4

12,0 :0,0 .92995 571,2 .00350 *000790 =00363 *00G774 l.lI

18,0 *0 *9_162 576*2 *00347 *000783 ,0033_ *000799 1.1_

30.0 .C .93217 572.2 *00435 ,000982 1._1

_2.0 .0 *94829 561*2 *00391 *O00BB3 .0033_ *00075& 1,23

t-_
I

PO

aThermocoupie [ocatlons for which z and/or _ stations are provided are for mode(s; x and y stationB for these modets are

measured from model origins.

b h measured In Btu/ft2-sec-OR.
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TABLE III. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS I>ROTUBERANCE S|iAPES; ,_ : 0.70 INUII l'(mt],u('d

5. 1.4-1neh-Diameter Instrumented Cylinder - Continued

(e) M , 2.65; R - 1.28 x 106

Te _x, in, y, in. z, In. _, deg _ Tw, OR h NSt h e NSt, c

2.0 ;oo12.0

20.5 .0

28.0 12.0

28,0 4.0

28.0 .0

20.5 -5.0

24.5 -5.0

30.0 ,0

31,0 12.0

34.0 *0

2.0 -12.0

2,0 12,0

12.0 -12.0
12,0 12.0

30,0 1.0

31.0 2,0

32.0 2.0

32,O 3.0

32.0 6.0

34.0 i*0

34.0 2.0

34.0 3.0

36.0 ,0

38.0 .0

aO.O .0

44.0 12,0

42.0 .0

4_.0 .0

4B.0 .0

52.0 .0

52.0 12.0

55,0 .0

58.0 ,0

58.0 12.0

58.0 -12.0

a4.o -12.o

36.0 -8.0

36,0 -3,0

34.0 -3.0

32.0 -3,0

30,0 -3.0

28.0 -3.0

34.0 -12.0

32.0 -12.0

30,0 -12.0

19.0 -12,5

17.5 -tl.O

15.3 -2,5

16.5 -2.5

17.5 -2.5

ie.5 -2.5

19,5 -2.5

20.5 -2.5

21,5 -2.5

22.5 -2.5

2_.5 -2.5

24.5 -2.5

34.0 -i,0

34.0 4,0

34.0 5.0

34.0 6.0

36.0 8.0

38.0 1.0

38.0 2.0

_4.0 8.0

_4.0 8.0

44.0 4.0

44.0 2.0

..... :g
6.0 5.0

6.0 I0,0

12,0 .0

12.0 5.0

12.0 I0.0

18.0 .0

30.0 ,0

I.i0

1.60

2.60 0

3.60 0

4.60 0

6.60 0

8.60 0

10.60 0

2.60 90

4.60 90

2,6_ 180

a.6o 10_

h

• 96874 586.2 *00108 ,000468 1.06

,95479 583,9 *00280 *001213 1.13

,95814 582.2 *00248 ,001075 I*06

•95200 578.9 *00238 ,001018 1.08

•95590 580.9 *00234 *001814 l*Ol

.96149 585.9 ,00267 e001157 1.31

.95758 582.2 ,00251 *001888 1.12

.95302 581,2 .00224 .000971 I.Ol

.96539 599*2 *00528 ,002288 .00535 .002310 2.48

.95367 579.5 ,00231 *001001 1,09

.94009 583.2 *00293 *001270 *00295 .001278 1.85

,97600 589*9 *00102 ,000462 1*42

,97488 588,2 ,00091 *000394 l*ll

.96093 587,5 *00278 ,001205 1.12

.95088 580.9 *00322 .001395 1.19

.96037 596.5 *00549 ,002379 2.57

.98590 890.2 e00473 *002050 2.43

,95590 881.2 ,00234 *801014 *00215 .000932 1,25

• 95367 586,9 *00419 .001816 2.05

• 95679 581.9 ,00278 e001205 1,38

.94753 577.2 ,00294 *001274 *00251 *001088 1.39

,94753 508.2 *00817 *002240 *00582 *002392 2.42

,94753 587.9 *00815 ,002232 ,00522 .002262 2.41

• 92744 572.2 .00361 *001564 *00351 *001521 1.93

.93414 574,2 .00367 ,001590 .00367 *001890 1.89

,94307 570*5 *00374 *001621 .00376 .001629 2*02

• 96707 505*5 *00189 *000819 *89

.94530 _79.5 .00344 e001491 .00541 e001478 1.82

• 95014 585.9 ,00320 e001387 *00323 *001_00 le74

• 95925 584*5 *00276 e001196 *00275 .001192 1.52

.95200 588.5 ,00409 *002119 *00492 .002132 2.61

.94921 575.9 .00220 e000953 1.22

.95069 581.9 .00222 e000962 .00219 .000949 1.51

• 96651 586,_ .00230 .000997 1.28

.94809 574.5 *00193 .000836 1,0b

.95423 581.2 ,00205 .000888 1.15

.95935 580.2 *00230 *000997 1*44

,96403 584.5 .00208 .000901 1,09

.95479 586.9 *00393 *001703 2712
2.66• 95367 589.9 .00495 .002145 *00497 .002154

,95814 588*9 *00392 *001699 *00589 *001686 2,05

.96428 591.9 *00376 .001629 .00382 .001655 1.89

.96372 504*9 e00250 *000997 l,lb

,96818 585.9 ,00182 e000789

.95925 581.9 e00230 e000997 1.2_

• 96093 583.2 *00221 *000958 .00193 ,000856 1,13

,96037 585,8 °00248 ,001075 1.14

•96093 584.2 *00253 .001096 1.13

,95981 583.9 *00246 *001066 1,00

.96986 586*5 *00170 .000771 .00196 .0008_9 .78

.95535 580.8 *00232 ,001005 .00207 .000897 .92

.96_28 585*9 .00225 *000975 .002_1 *001088 1.00

• 95311 578,9 .0025_ cO0101& *00223 .000966 i*04

• 95088 _37.9 .0_229 e000992 .00216 *000936 1.03

,95590 500.9 .00217 .000940 *00227 *000984 .96

,95479 5?9.5 .00221 *000950 *00235 .001018 1.00

.95646 572.2 .00052 ,000225 .24

.95014 581.5 .00232 ,001005 1.10

,97655 633.5 *01624 ,006171 1.05

.90214 6_0.9 .01617 °007007 °01635 .007005 i.20

• 99386 654,2 .01476 e006396 1.0_

.98883 648*5 .01000 *004355 .00987 .004277 .7&

.98995 631,2 .00984 .004264 .01022 .004429 .v 3

.98883 632.5 .01012 *004383 ,75

,98939 632,2 *01020 .004420 ,75

• 99051 63_.5 *0]045 e006520 .77

•94251 576.9 *00397 *001720 1.24

,94865 576.9 .00288 .001248 .90

,95052 568.5 .00041 ,000178

•95200 578.2 .00226 ,000979 .00225 *000975

•96037 503.9 .00264 ,001144 ,00263 ,0011_0 1.47

.95423 585°2 *00359 *001556 .00359 *001556 1.72

.98256 582.2 .00323 ,001400 .00314 .001361 1.58

.95758 583.9 .00265 ,001140 *00269 *001166 1.26

.93200 880.2 .00270 *001170 1.27

,94976 578.9 .00270 ,001170 .00274 *001187

• 95925 881.5 .00208 *000901 I*03

• 93502 568*5 *00264 *001144 .00260 *001127 1._4

• 93525 571.2 ,00301 *001304 .00300 *001300 I*54

• 94809 575.9 .00235 *O0101B .00235 .001018 1.22

.9531I 580*9 *00285 *001096 .00253 *001096 1.32

.93390 503.5 .00291 *001261 .00292 .001265 1.59

• 96093 502.5 .00208 *000901 1._0

• 96976 574*5 *00165 .000706 .go

].34.96950 587.5 ,00209 *000906 .00230 .001083

.95479 578.9 *00192 *000832 1.08

• 94976 875.2 .00171 *000741 .00166 .000719 .Q5

,95925 586*5 *00205 *000888 .00209 .000906 I._0

.94897 574.9 *00234 *001014 1._6

• 96651 585*9 ,002]0 ,000910 ,00165 ,000715 1.18

aThermocoupIe locations for which z and/or ¢ stations are provided are for models; x and y stations for these models are
measured [rom model origins.

b h measured In Btu/ft2-see-OR.
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5. 1,4-Inch-Diameter Instrumented Cylinder - Continued

(d) M = 3.5l; R • 3.93 x 106

Te

x, in. y, in. z, Ln. _, deg TT Tw, o R h Nst h c

20 :oo12.0

20.5 .0

25°0 12.0

25.0 4°0

25°0 .0

20.5 -5.0

2_..5 -5.0

30.0 .0

3too 12.0

34.0 .0

2.0 -12,0

2.0 12.0

12.0 -12,0

12.0 12.0

30.0 1,0

31.0 2.0

32.0 2.0

32.0 3.0

32.0 6.0
34.0 1.0

34,0 2.0

34,0 3.0

36.0 .0

3_,0 .0

40.0 .0

1.4.0 12.0

(.2.0 .0

_4.0 .0

48.0 .0

52.0 ,0

52.0 12,0

55.0 .0

58.0 .0

58.0 12.0

5_.0 -12.0

_._..0 -12.0

36.o -0.0

36,0 -3.0

34.0 -3.0

32.0 -3.0

30.0 -3.0

28.0 -3.0

3_..0 -12.0

32.0 -12.0

30.0 -12,0

19.0 -12.5

17.5 -II.0

15.5 -2,5

16,5 %2,5
! t,5 -2, 5

18.5 -2.5
IV.5 -2.5

20.5 -2.5

21,5 -2.5

22.5 -2.5

23,5 -2.5

24.5 -2.5

34.0 -1.0

34.0 _.0

3'*.0 5.0

34.0 6.0

36.0 6.0

38.0 1.0

38,0 2.0

44.0 8.0

_4.0 0.0

44.0 _.0

4_.0 2.0

4_.0 1.0

_.0 -_

6.0 1o.o

12.0 .0

12.o _.C

12.0 iC.O

IB.O .0

3S.0 .0

42.0 -_

NSt t
h

,95352 587.2 ,00_02 *000787 ,95
,94680 578.9 ,00326 ,000638 .97

.94792 578.5 ,00305 ,000597 ,99

.94120 574.2 .00293 .000574 1.04

°9A680 577.5 .00296 ,000580 °99

.95408 586.9 ,00388 *000760 1.26

.95016 580.2 .00300 .000587 ,93

.9_904 578*9 .00276 ,O005AO .91

,96248 608.2 ,00722 ,001_1_ .0073C .001&29 2.67

°9_568 576.2 .00280 .0005_8 1,02

,93672 578,_ ,00394 ,000772 .00361 ,000707 1._2

.962_8 592.2 .0037_ ,000734 .92

,95912 589.9 cOO&05 e_00793 1.00

.9_632 585°2 ,0031_ ,00062_ *96

°94344 577,9 .00343 ,000672 1.05

.95856 605.2 .00701 ,001373 2,35

,94512 593.2 .00635 ,0012_3 2,20

.9_736 579.9 .00326 ,000538 ,0030_ .000557 1.12

.93952 555.9 .00558 ,001093 1.57

,9_792 581.2 ,003_8 e000681 1.15

.93728 581.9 ,00518 ,00101_ .00506 .000991 1.83

,92776 601.2 °00825 *001616 .0089_, .001951 2.86

,92605 581.5 °00653 ,001279 .00632 .001258 2.12

.913_6 566.5 .00452 ,000885 .Oo_z .000_66 1,50

.92328 5_.2 .00_99 .000977 .0050[ .00098L 1.70

,95168 577.5 ,00_81 ,00094_ °00482 °0009_ 1.6_

.95576 5fli,2 .00260 *000509 ,95

.93560 578.9 .00459 ,000899 ,00457 .000495 1.63

.9_568 583,2 .00_9 .000820 .00_20 .000822 i._8

,95016 _82,8 e00358 .000701 .0_358 .000701 1.33
,94120 587.9 .00633 ,001240 ,0065_ ,0012_5 _.30

,9_255 575.2 .00264 ,000517 it03

.95184 580.9 ,00295 ,000578 ,00292 ,0005_2 1.i0

,95912 58_,5 eOO263 e000515 l.Ob

,92776 567,2 .00312 ,O00bll 1.28

.93280 570.2 .00303 .000593 1.16

,95016 579°5 ,00296 e000580 I°14

,95408 581.2 *00276 ,ooosao 1.00

°93168 586,2 .00675 ,00132_ 2.45

.92832 581.5 .006_I ,001196 .00607 ,001169 2.30

,9359_ 58_,2 *00531 ,0010_0 .0_527 .001032 1.88

,95500 59_e5 .00502 ,000983 ,_051_ .001007 1.70

.95688 582.5 ,00281 ,000550 .98

,95352 579.9 .00_62 ,000513 ,00_1] .000413

,95240 579.9 ,00260 ,000509 .9_

.95520 581.5 .00263 e000515 .00247 ,000&84 .96

.95520 582.5 °00257 ,000562 .96

,95a08 582°5 .00291 *000570 ,93

,95408 582.9 .003_7 ,000621 .9_

,961_6 584,2 ,00233 ,O00_Sfi .0024_ .000_78 .72

,44792 578.9 .00_12 ,00061_ °00296 .00058_ ,95

,95605 581.9 .00303 ,000593 .00516 .000619 .99

,94845 578.5 .00300 .000587 .0029_ .000576 1.00

,94738 578.2 .00297 ,000582 .00293 .00057_ .95

,94960 579,5 ,00296 ,000580 °O0]OZ .000591 ,95

.9_680 576.9 .00295 .000578 .00297 ,000582 .95

,98_72 57_.9 °00038 ,000074 .12

.9_904 578.2 ,00288 ,00056_ .97

I°IC C ,97750 671.2 .028|2 ,005506 I._5

1.60 C .96920 677°8 .02832 e005546 .02869 .005618 I._I

2.60 ? 1,00559 671,2 ,01897 *003715 .9_

3,6_ _ .99_08 657.5 .01601 ,003135 .0159_ .003121 ,80

_.60 C e99552 655.2 .01538 ,003012 °01528 ,002992 .27

6.50 C ,9938_ 667,5 ,01455 ,0028_9 .73

S°bO 0 .993fl4 683,2 ,01558 ,003051 .78

]3.bf: _ .991_0 653.5 .03537 e003010 .77

2.60 90 .94568 582,9 °00519 ,001016 ].09

_,5_ OC .94568 579.9 ,00436 ,00085& ,92

2.50 I_0 ,95658 570,9 °00056 ,000110 ,00053 .000104

_.60 183 ,9_792 575e_ ,00296 ,000580 .00295 .000578

.9a8_8 586°2 .00_56 ,000893 ,00_70 .000920 1,78

.9378_ 580.5 .00463 ,000907 .00_59 ,000899 1.65

,s40fi4 581.2 °00437 ,00085_ .00_37 ,000_56 1,50

°9_782 581o9 .00366 ,000717 =00307 .000719 1,28

,9_456 580,5 .00364 ,000713 1.23

.93784 575.9 ,00375 ,000734 ,003_4 ,000713 i*28

,96360 583.9 ,00217 e000_25 °74

• 92664 570.5 ,00396 e000775 .00392 .000768 1,_8

.92776 577,5 °00519 ,001016 .0C52_ ,001026 I°94

,93560 575,_ ,00379 ,0007_2 .0C377 .000738 1.35

.93840 576°5 °00371 .000726 .00365 ,000715 1.32

.94_56 581.5 .00390 ,000764 .00_97 .000777 I°_

°96080 552.5 .00227 ,000_5 .9C

.92832 566,5 ,00290 *000568 leZl

,9686W 586,5 .00205 .000_01 ,S4

• 95154 578,S ,00249 ,000488 .06

.92608 56_,5 °00253 ,000554 .:30257 .000525 !,I!

.96a16 583,5 °0021| ,0_0413 .C{1224 .000439 ,RE

°93112 572.9 .00353 e000750 _._5

°96840 585.2 °00211 ,000613 ,_C169 .000331 .85

I
I'O
0
1",3

aThermocouple locations for which z and/or _ stations are provided are ior models; X and y stations for these models are

measured from model origins,

b h measured in Btu/ft2 sec-°R
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5. h4 Inch D_ameter Ins_rumenh,d Cytind(r - C,m(h,m'd

(e) M = 3.51; }/ _ 2.61 x 106

Te

x, in. y, in. z, In. _, deg T{ T_, oR h NSt h c

(a) (al 9') (b)

[2.; .0

20._ .o

28.0 12.0

Ze.c 4.0

2o.s .0

2::.5 -5.0

2,_.b -5._?

3_.0 .o

31.0 I2.0

34.0 .0

2.o -12.0

2.? 12.o

lZ.O -12.[_
12.0 12.o

30.C 1.o

31.0 2.O

3z._) 2.O

32.C ¸ 3.0

]2.'2 e>.O

)_.? 2. D

3_.? 3.C ¸

36.9 .C

38.¢ .C

_o.c .0

,_,. 9 :2.o

_2.3 n

_,8.c ¸ .0

52._ .C

52.[: 12.C

_5.S .o

58.O .0

58.O L2.o

58.9 -12.0

,_4.9 -lZ.O

36.c -e.O

36.o -3.O

3c.o -3.O

28.o -3.0

3_.o -12.0

32.9 -12.o

3n.o -12.o

19.o -12.5

17.5 -11.3

15.5 -2.5

16.5 -2.5

17.5 -2,5

18.5 -2.5

19.5 -2.5

2o,5 -2.5

21.5 2.5

22.5 -2._

23.5 -2._

2_,.5 -2.5

3_.0 -I.0

3_.C 4.0

3,.0 5.C

36.0 6.C

38.0 I._

3e.o 2.o

_o_ 2.O

i¸'.? _.c

].." ]0._

..?.0 .C

h

NSt, _ h_h,

.94962 57q.5 .00_56 .0010_2 1.03

.9_291 571.9 .00270 .000806 1.02

o9fi683 573.2 °00245 .000731 .96

.9_067 56B.9 .00255 .000701 1.03

.74515 571.9 .00231 .000fi8_ 1.04 I

._524_ _79.2 .00513 *00093_ 1.35

.?_739 579.5 .00259 .00077_ I.I0

.9_739 572.0 .00229 .000583 1.05

.957_6 59_.2 .00606 .001808 .00bla .001832 2.B6

.9_29] 569.0 .00217 .0006_7 .99

.95_66 581.9 .00342 .001020 ].01

.95130 579.9 *00375 .001119 1.08

.9507_ 576.5 .00_ .00079a 1.0_

.93899 570.2 .0029Z .000aTl 1.09

.q5130 589.5 .00605 .001805 Z.68 ]

.9_25_ 581.2 .00527 .001572 2.3_
i

*94739 57_.9 .00257 .000767 .00250 .0007_6 1.23

.937_1 575°5 .00_53 .001351 1.96

.9_235 57_.2 .00288 .000fl59 1.2_

.93339 570°9 .00_05 .001208 .00384 .001[_6 |.87

.92724 582.2 .00712 o00212_ .007_6 .002226 2.98

.92556 571.2 .005&8 .001639 .0052& .0015_3 2*29

.91716 5_1.5 .00416 .001241 .00_07 .00121_ 1.9_

.02392 565.9 .00_38 .001307 .004]8 .001307 2.03

.93_83 570._ .0O391 .001]67 .00393 .001172 1.85

°95522 576°2 .0021_ *000638 1.05

.93619 571.5 .00366 .001092 .00_62 .00108_ I°52

.94906 578.2 ,00332 .000990 .00335 °000@99 1.58

°95186 577.9 .00293 .00087_ .0029_ .00087_ 1._2

.93507 574.9 °00531 .0015B_ .00530 .00|581 Z.57

.9_179 569.2 °0022_ .000671 1°19

.9_186 575°5 .00232 .00069_ .0023] .0006B9 1o15

.95092 579.9 *00212 °000632 1.06

.92892 562.2 .0C26& .000788 I._0

.93305 565°2 .00231 °000689 i°22

.94_05 _71.5 .00252 .000752 1.25

.95150 574.5 .00218 .000650 .99

.93451 577.2 .00587 *00175J 2.96

.93115 573°5 .00515 °0015_b .00512 .00152B 2._5

o9_011 976.5 .00_38 .001307 .00435 .0012_8 2.07

=95522 585.5 .00_28 .001277 .004]9 .001310 I°07

.05_66 576°9 *00230 *00060_ _.08

.94906 573*2 .00217 .0006&?

.94906 573°2 .0021_ *000038 1.02

.9507_ 57_*g .00219 .00065_ _.0_

.949_2 57_.5 .00239 .00071_ _.09

.95190 576.2 .00240 .000716 .9_

°94962 575.5 .00266 .00079_ 1.0_

.95970 578.2 .00192 .00057_ °00211 °000629 .78

.9_5_5 572._ *00256 .00076_ .00236 .000704 .98

.95&10 577.5 .00257 .000767 .0027_ .000817 I.|0

.94347 572.9 °0_2_¢3 .00072_ .00232 .000692 1.00

.94067 569.9 *002_3 .000729 .00230 .000686 .99

.9_627 57_.5 °002_2 .000722 °00259 .000773 1.0_

°94493 571.2 .0023_ .000698 .002_2 .000722 .98

._5C18 566.5 ,000_2 .O00129 .le

.9_739 572.9 .oo227 .ooo677 .99

:.] :.; .968_5 _52._ .0ZB_3 .008_82
_._ .9636_ 656._ .035_6 °009902 .03_80 .0]008_

3°60. _ .98992 637.9 .015_8 °00_618 .01541 .00_597

&.6_ O .9_824 6_5°5 °01w_? .00w317 °015_3 .00_8_

_.60 2 .98712 53_,9 .0l_a5 ,00431l

!_.6C. [ *98768 63_.9 .01_30 .004266

2.6C OC .�&0If 573.5 .00_6_ .00138_

_,60 90 °9_123 572.2 .003B2 °0011_0

2.60 ]Aft .9_&03 563.2 .00061 .000182 .00056 .000167

_+o60 ]R,[] .9_123 569.9 .00239 °00071} .00237 °000707

.9_795 577.9 °00362 .001080 °0037a .0011_6 I.81

°g_@g 57_°% .003R_ °QQII_¢ °0050_ .001_52 1.75

.94067 573.5 .003_8 .00_038 .003_7 °001035 1.58

.945]_ 57t¢.2 .002q7 .00_885 .0_299 .000892 ]o3_

*94291 57_.9 °00300 °00089_ i.38

.937_7 569.9 .C02gB .000_S_ .002B9 °0008_2 _._%

°95970 577.9 .fOiSt ¢ooo&fl_ °77

.92892 56_.9 .003[0 .000929 .00306 *000913 I°_8

.92836 _68.9 o_0_35 o0012_8 .00_2fi °001271 2o0_

.9_675 559.2 °00305 .000B_ °00_00 .000895 %._2

*�aOll 571.2 *002_6 *00088_ .00285 .000950 I._O

.9_515 575.2 .00311 .000928 °00313 °00093a 1.55

.9_9_ 577.9 o00]@0 °0005_7 °q7

.9_658 500°5 °002_ .0007_S .00_25 .00097_ )o2_

°97033 581,.2 °00158 .000_71 °00236 .00070_ °89

.95186 57_.9 .00191 °000570 ].C'_

.92780 560.5 .00209 *00062_ .00191 .000570 3. _

.g60B2 57_.g .00_56 .000_65 .001_2 .0005_3 ._7

.9300_ 56_.2 *0029_ .000877 )._3
.96362 579.5 .00153 .000456 °8

[.9'_

.86

aThermoeouple locations for which z and/or fl stations are plc_vided fire [nt models; x and stations for these models are

measured from model origins.

b h measured 1,1 Btu/ft2-sec-°R
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5 |.4-1nch-Dlameter Instrumented Cylinder - Continued

(0 M • 351; R = 127 x t06

Te

x, In. y, in. z, in, _, deg TE- Tw, oR h NSt

2,0 ,C

12,0 ,0

20.5 ,0

2.8,0 12,0

28,0 4°0
28.0 ,0

20,5 -5,0

2'*,5 -5,0

30,0 .0

31.0 l?,o

36,0 .0

2,0 -12,0

2,0 IZ.O

12.0 -12o0

12.0 12,0

30.0 1.0

31.0 2.0

32,0 2,0

32,0 3,0

32.0 6.0

3,c,. 0 1,0

34,0 2,0

94,0 3.0

36.0 .0

38.0 .0

40.0 .0

46.0 12.0

42,0 .0

_4.0 .0

_8.0 .0

52,0 ,0
52.0 12.0

55.0 .0

58.0 .0

58,0 12.0

58.0 -12.0

_.0 -12.0

36.0 -9.0

36.0 -3,0

3_.0 -3.0

32,0 -3.0

30.0 -3.0

28.0 -3.0

3_,0 -12,0

32,0 -12,0

30.0 -12.0

19,0 -12,5

17.5 -11,0

15._ -2.5

16.5 -2.5

17.5 -2,5

18.5 -2.5

19.5 -2,5

20.5 -2.5

21.5 -2.5

22.5 -2.5

23.5 -2.5

26,5 -2,5

3_.0 -I.0

3_.0 4.0

34,0 5.0

34.0 6.0

36°O 6.0

38.0 1.0

38.0 2.0

44.0 6.O

4_.0 _.0

_4o0 2,0

44.0 1.0

_.0 ._

t2.0 .C ¸

12.0 %O

;2,O ]0._

1A.O .c ¸

_? .0 .0

_2.0 .3

h h

Ibl

• 96531 583,9 .00190 .0009_3 1.14

•95413 57b.2 .00188 ,000933 .98

,95972 578.5 .00173 .000858 .93

.99245 573.5 .00153 .000799 ,99

• 95860 577.5 ,00152 °0007_4 .96
,96308 582.2 °0021_ .001062 1.37

.96028 578.5 .00158 .00078_ .96

.96084 578.5 ,00150 .O007WW .9_

.96028 590,5 .00_05 .002009 .00410 .002034 2.56

•95581 57_.9 .00145 .000719 .99

• 9k630 573.5 °00198 .000982 .00192 .000952 1.30

.97167 587.2 .00177 ,000878 1,11

.96867 585.2 .00167 .000828 1,09

•96308 581o9 .00184 .000913 .97

.90965 573,5 *00200 ,000992 1.02

.95525 587.9 .00_09 .002029 2.57

.e_574 579.2 .00352 .0017_6 2,32

•96028 579.5 .00159 .000789 .OOlb) .000799 1.05

.9_294 575.2 .00296 .00146e 1.85

.99957 576.5 ,00196 ,000972 1.27

.938_ 570.9 .o027E .001369 ,00257 .001275 1.82

.93287 576.2 .0065_ .002252 .00167 .002317 2,97

,93287 571.9 .00391 .001940 .00373 .001850 2°51

.9278_ 565.2 .00273 .001354 .00267 .001325 1.98

•93399 568.9 .00273 *00_35a .90273 °00135_ 1.92

.9429_ 572°9 .0026_ .001315 .3Q266 .001320 Io9_

• 96811 58_,2 ,00132 *00065_ .87

.9_686 57_.5 .0023& .OOilb] .00231 .001146 1.66

• 96028 581.9 .00218 °001081 ,00220 .001091 1.45

.96_76 582.9 .00185 .000918 .00186 ,000923 1.43

.93867 5"73.5 .00360 .001786 .0_35 _ .001771 2,75

.95581 574.9 .00|_9 ,000739 1.16

.96_99 582,2 ,001_8 .000734 .001_9 .000739 1.16

.97594 589,2 ,00131 .000650 1.02

,9_606 568°9 ,00152 .00075_ 1.19

.9_9_5 571°9 .O_I4W °0007l_ 1°17

.95692 576.2 .00172 .000853 I._I

.96252 581°9 .00152 °000754 1.01

.9_406 578.2 .003_8 .00t776 2.39

• 93902 574.2 .00339 .00_682 .00136 .001667 2,25

.9_57_ 576.2 .00283 .00140_ .90278 .0013T9 2.02

.96252 58_.2 ,00279 .00t38_ °03287 ,001_2_ i°79

.97147 582.5 ,001_7 .000729 I,0_

.96620 579,5 .00163 .000709 .00122 .000605

.964_0 581.9 ,00132 °000_ ,87

.96587 580,9 .00163 .000709 .00130 .0006_5 1.02

.9636_ 582,5 .001_3 ,000709 ,89

.96_76 581.5 ,00172 ,000853 .92

.9_964 580.5 .00174 .000963 .9_

.97_15 58_.5 ,00114 .0005_6 °00137 .0_0680 ,67

,95916 579,2 ,00179 .000888 .001_8 .00073_ .95

.9_811 582°9 *00156 .00077_ .00181 .000898 .9_

,9_692 576.2 ,00172 ,000853 .00161 .000799 l.O&

• 95325 575.2 ,00172 .000853 ,001_2 .000799 1,03

.9608_ 578,5 .00154 .00076_ .00164 ,OOC81g .91

• 95860 576.9 .001_5 ,000769 .00169 ,000838 .?I

,95169 569*2 *00043 .000223 .27

,9608_ 580.5 ,00152 ,000754 ,99

l,IC 0 °96755 641.2 .02160 °01071_ 1.69

1.60 C .96308 5_3,5 .0238_ .011827 .02_03 .011921 ].87

2.60 c .99720 b_3.9 .01355 ,006722 1.06

3.60 i .98937 639.2 °01086 .005388 .0_076 .005338 .B_

_.&© .98881 631.9 .01111 ,C05512 .01105 ,_5_82 ,87

6.60 .98657 630.5 ,01119 °005551 o88

8._0 ,98657 630,9 .01150 .005705 °90

Lb.50 c .98713 628,9 .01110 ,005507 ,87

2.60 9t .9_510 575,2 .00355 .O017bl 1°17

_._0 gO .987_1 574,5 .00311 .0015_5 1.02

2°60 ]8_' .9k853 569,9 .000_3 .000213

_*60 18¢ ,95636 575.9 .00157 .000779 .00156 .00077&

.95357 578.5 .00255 ,001265 ,00266 .001320 2.20

• 9_859 575°5 °00242 ,001201 °002_8 .001290 io58

°95133 576.5 .00223 .001106 .0022_ .001111 1,5_

• 95525 577,2 .00186 ,000923 .00187 .000928 1.28

.95669 577.2 °0_189 °000938 1_31

.94909 573,2 .00189 ,00093_ o301_3 .000858 1.25

.97482 58_.9 ,00112 .000556 .73

,9_296 570°2 .00197 ,000977 °00]9_ *000962 ],30

• 94070 572.2 ,00267 °001325 .00267 ,001325 1.89

°95021 57W,2 °00189 .000938 ,00189 .000938 1,38

°95_13 576,9 .00196 .000962 .00192 °000952 1.20

• 95748 579.2 ,00196 .000972 .00195 .000967 1,30

,97682 585,2 ,00109 ,000591 .92

.9_238 5_9o5 °0013b .000675 I°]_

°98657 591,9 .00106 *000526 ,91

.96755 581.2 .00118 .000585 °93

,9_350 867,5 .00136 .0006_5 .00120 .000595 1.00

.9759& 587.5 .OOlll .000551 ,00128 .000_35 .90

.9_126 568°5 ,00182 .000903 1.44

.9798_ 587.5 .O010b ,000526 .8_

t_
I

PO
0
FO
.g-

aThermocoupte Locations for which z and/or ¢ stations are provided are for models; x and y stations for these models are

measured [tom model origins

b h measured in Btu/'tt2-sec-OR,
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Od
0
O4
!

IAHIE III

x, in y, in

2.0 .0

12,0 ,0

20.5 .0

28.0 12.0

28.0 4.0

28.0 .0

20.5 -5.0

24.5 -5.0
3O.O .0

31.0 12.0

34,0 .0

2.O -12,0

2.0 12,0

12.0 -12.0

12.0 12.0

3o.0 1°0

31.0 2.O

32.0 2.0

32.0 3.0

32.O 6,0

3_.0 h0

3_.0 2,0

3_.0 3.0

3b,O .0

38.0 ,0

_0.0 ,0

.6.0 12.0

62.O o0

_koO .0

4B.0 )0

52.0 ,0

52.O 12.0

55,0 .0

_e.o .0

5e.0 12.0

58.0 -12.0

_4°0 -12.0

36°0 -8.O

36,O -3,0

56.O -3.0

52.0 -3,O

30.0 -3.0

28.0 -3.O

3..0 -12,0

32.0 -12.0

30.0 -12,0

I9.0 -12,5

17.5 -11,C

15.5 -2.5

16,5 -2,5

I?.S -2)5

18.5 -2.5

19.5 -2.5

2O.5 -2.5

21.% -2.5

22,5 -2.5
23.5 -2°5

24.5 -2.5

3_,.0 -1.0

3"°0 ¢**0

3_..0 5°0

31..0 6.0

36.0 6*0

38.0 1.0

3_.0 2.0

46°0 8.0

,_,.0 6.0

_4.0 _.0

44.0 2.0

6.0 10.0

_2.C 5

12.0 io,0

]@.c .o

3C.0 ,D

_.2.0 .0

HkAI ] H\N_I KI_ '_fl A_[ I+_MF N l_ F()H k *_HIt)l _ I'l_(;l I H};I_ kNt I; 511\]'1 _, _ I 71 IX_H < t I

1.4-Inch-Diameter Instrumented Cylinder + Continued

(g) M . 4.44; R i 4.37 x 106

Te

z, In _, deg T_

{a) {a)

1.lO C

1,60 0

2,6o o

3,60 0

_,60 0

6,60 o

8,60 0

10)60 0

2,60 90

4,60 90

2,60 180

h

Tw, oR h Nst h c Nst,c _ FLL

.93718 580.5 .OOl8l .000_63 1.21

.94043 5B_.2 *00177 °000455 1,30

• 93339 578,9 .00_66 °000425 l°lO

,94097 582.2 ,0016_ .000_19 1.03

.95289 593,2 .0028_ °000726 2.39

.94151 582.5 .00167 .000427 1.08

• 94049 582°@ *00152 ,000389 ,98

.9_96_ 595.9 .00671 .001205 ,00_75 .001215 4.10

.9366_ 580.2 .00155 .000396 1.03

19274_ 576.5 ,00265 *000678 °00252 .0006_6 1.95

.9_639 587.9 ,00216 .000552 ,85

°96585 588+9 °002_5 *000627 1o00

.9_5_ 55_.5 .00_60 .000_09 .82

°9_47 582.9 *00105 .00067_ o99

.94693 593.9 ,O0_&3 ,001133 3.82

.93123 582.9 .00_11 ,001051 3._5

.9252_ 577°_ ,00559 .000918 )00_&9 .00089_ 2.6W

.926_5 578,2 ,00_5_ .000905 2._6

°9_097 583.9 .002)2 .0005_ l°41

,92168 575°5 )00_67 °0009)9 *00_66 °000936 2°57

.91281 57_,9 .00_8_ .001_93 .00617 ,001578 _.87

• 91065 568.9 +00_63 1000928 .00395 .000857 2°50

• 90957 566.2 ,003|_ *000803 ,00303 *000775 2,73

• 91715 571.5 .00_02 *000772 ,00502 .000772 2.20

°92689 577.2 .00_0_+ .000777 )00307 .0_0785 2.22

• 9_639 586,2 ,0013_ ,000_4_ i°12

,93129 579)2 .0028& .000726 .00281 .000719 2._5

.94206 585_2 .00261 .000557 .00263 .000675 1.93

,96639 5@6*5 ,00_i0 ,000537 °00211 .0005W0 1.8_

°9_568 587,2 .00|79 ,000458 .00178 °000455 1.56

.93935 580.9 *00154 .00039_ l.O_

.95236 587.2 .00162 *000414 ,00162 .000414 I°28

.95559 590.5 )00152 .000389 Io75

,92746 576.5 *00192 .000_91 1.34

.95231 5_7,2 .00181 ,00066_ 1.23

.94909 588,2 ,0012_ .000317 .85

,96_68 _fl355 .00161 ,000_12 1,10

°91661 _7_°9 ,OOa90 .00125_ 3.63

• 915_6 _70.5 .00_1 .0009w9 .00361 .000925 5)IW

• 92689 578,2 .00_39 ,000867 ,00352 °000849 2°87

• 95072 595.2 °00953 .000903 .00372 *00095] 2.99

.94964 587,9 °00151 )000386 1*30

.96205 583.2 .0013_ ,0003_5

.94151 582.2 *001_2 ,000365 .00141 ,000361 *83

.94368 583*9 .001_ .000368 .84

.9_260 583*9 .00149 *000381 .88

,94206 583,2 ,00157 ,000_02 °90

.94422 588.9 .00196 ,000696 1.36

.94097 586.9 .00|78 .000655 *00173 )000442 1.22

.93935 58_,2 °00179 .000_ °00168 ,O00A3_ l*&6

• 9_476 584.9 ,00]70 °0004_5 *00196 °000501 ]°_7

• 93955 582*9 *00169 ,000_52 °00160 .000_09 I*43

°93881 58t)2 ,00|68 *000430 °00163 .000_17 I°09

,9409_ 583.2 .00_79 .000658 ,00191 .OcO_@@ I*53

,93772 582.9 ,00178 .000_55 )0016_ .000_19 l°16

.93989 581.9 .00153 .000391 .00157 .000_02 1.29

• 96063 _83°2 .00152 .000389 1.03

.96751 636.5 .0256_ .006557 i._7

,96751 640o2 ,02939 ,007516 °02931 .007W96 I)72

1.00000 664,5 *01_24 *00_642 *01576 *0_030 *8&

.99241 6_7.2 *01268 *005192 *01222 *003125 ,7_

,99187 636.5 .01200 *003069 .0!2fl3 *00328I .?C

,99079 63_.5 °01078 *002757 *0]076 .002752 .fi_

,99079 63_.5 .01049 ,002603 .01052 .o02690 ,82

,9875_ 631.9 .00966 .002470 .7_

• 93826 _8_.9 ,00268 .000605 .00239 *000611 °6t

• 93826 505.9 )00266 )000680 .00234 .C00598 .h6

.94097 579,2 .00049 .000125

.931_ 58_°5 .0032_ *000_9 ,003_ *D00B93 2.85

.9263_ 5T6,5 .O0_f15 *000729 .00296 ,000757 2*10

• 93285 580.5 *00266 .000680 .00268 ,000685 2.22

• 93935 583.5 .00232 ,000593 ,00233 .000596 1.55

,9_772 _82.2 )00235 °000601 1,58

•92906 576,9 .00_25 ,000575 ,00259 ,000662 1.6_

.9|715 972)2 ,00253 ,0006_7 1.76

.9501_ _77,2 .00217 .000555 °00215 *000550 I°46

• 92419 577*9 ,00_70 °0009_6 .00372 ,000951 2,55

• 92635 576°5 *00268 °000605 ,00257 *000683 2*23

.92852 576*9 .0023_ *000598 .00225 .0005?5 2,02

• 95668 592)2 .00122 .000312 1*07

•9_581 575)5 ,00227 *000581 1.6_

• 96588 595.5 .00102 *000261 1,i_

.9_69_ _3_.5 .00]_8 )00037_ 1.29

• 92581 574,9 .00186 *000676 1.35

• 96317 593*2 .00083 *000212 .9_

•96317 59_.5 .00096 .0002_6 ].lq

,96426 595.9 .00078 .000199 *90

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from model origins.

b h measured in Btu/ft2-sec-OH.
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x, In

z.C

12.3

20.5

28.0

28.0

28.¢

Zc.5

24.5

30.C

31.0

3_..0

12.C

12.o

3?.0

31.0

32.?

32.0

32.0

34.3

3:..0

3_,.C

3_*.0

38.0

qD.O

42*.0

42.0

4_.0

5Z.C

52.0

55.0

58.0

58.C

58.C

36.0

36.0

3_.Q

_Z.C

30.O

28.0

3_.0

32.0

30._

19.0

17.5

19,5

16.5

17,5

18.5

19.5

20.5

21.5

22.5

23.b

2q.5

3g.o

3,.0

34.0

34.0
36.3

3B.O

38.0

_g.O

_.0

• ?

12 ° D

12.C

IZ.C ¸

:a.O

_2.C

1.4-Inch-Diameter Instrumented Cylinder - Contilmed

(hi M = 4._4; R = 3.11 x I06

T, _ hy, in, z, In, @, deg T_- Tw' OR h NSt hc Nst'c _LL

I_) (a I (b) Ib)

.c .9_180 585._ .00195 a000706 1.02

.O .93908 580.5 .00137 .000_86 .99

.C .9_363 579.5 .00109 .000394 .80

12.0 .93636 575.9 *00127 .000459 .9_

4.0 .9&398 582.2 .00131 .00047_ i.06

• 0 .95977 592.2 .00217 .000785 1.76

-5.0 .9h852 581.9 .00117 .000628 .98

-5.0 ,94398 581.2 ,00117 .000_23 1.01

.0 .9&563 58?.9 .00360 ,001302 .00383 .001313 g.29
12.C .93908 577.5 .00311 .000g02 .83

.C .92712 57g.5 .00193 .000898 .00189 .000688 1.69

-12.0 .9_726 _85.2 .00182 .000658 .9|

IZ.C .96_52 583.9 .00201 .000727 .87

-12.0 .9_15 58?.5 .00125 .000_52 .B2

12._: .93528 5Z8.9 ,0016_ .000593 1.03

I°C .9_3_3 59_.2 .0036_ .001317 2.g_

2.0 .92821 580.2 .00320 .001158 2.58

2.0 .92222 575.2 =00288 .0010_2 .00279 .001009 2._6

3.C .92_9a 578.5 .00273 .000988 2.17

_.C .9_128 579°9 .00139 .000503 1o_ 1

1.0 .91896 573.2 .00298 .801089 .0328_ .O010_g 2._8

2.0 .91135 568.9 .00851 .001632 .00,66 .001686 3._2

3.0 .91080 568.5 .00309 .001118 .0025_ *000919 2.47

3.0 .910_0 558.5 .00309 .001118 2,6_

.C .91896 571.9 .00257 .000930 .00257 .000930 2.16

.0 .92821 578.5 °00223 .000807 .00225 .00081_ 2=01

12.0 1 .9w9_2 585.9 .00113 .000_09 1.00

.C .93256 580.2 .00_20 .000796 *00218 .000781

.0 • 9_52 584.9 .0C189 .00068a *00192 .000695 E.25

.0 .9_9&2 388.5 .O0_g6 .000528 .00147 .000932 1.3_

.0 .9_779 58_.9 .00_81 .000_7_ .00130 .000_70 1.55

iZ._ .94870 58[._ .00]|4 .O00_I_ [.01

.C I .95_68 586.9 .00|18 .o00g2O .OOll5 .000_16 1.38

.0 1 .95975 590.9 .00102 .000569 1.21

12.0 i .9_I0 57b.5 .001_9 .000539 I._2

-12.0 .93854 578.5 .00119 .000_31 1.29

-12._ .95322 58_.5 =00078 .00026& .66

-8.0 .9_561 58_.2 .00_05 ,000380 .95

-3.0 .91755 57q.5 .003_ .0012_5 3.19

-3.0 .93_07 573.2 .00291 .001053 .00281 .0010|7 2.8_

-3.0 .92_9_ 572.5 .00256 .000926 .002_9 .000901 2.31

3.0 I .95_05 592.5 .0026_ .0Q0955 .00280 *001013 1.2_

-3.0 I .95322 587.2 .OOlO_ .000376 1.26

-12.C ! .9&561 581.9 .00]0_ .000378

-12.0 .9_507 580.2 .O010B .000391 .00107 .0003_7 .9_

-12.0 .9_72_ 583.2 .0010_ .000378 .@_

-12.5 .94615 582.2 .00125 .000_52 .8_

-ll.O .9_507 580.9 .0011_ .000_12 .87

-2._ .9672_ 58_.2 .00_30 .0o067o .96

-2.5 .9_652 581.9 ._013_ _000_70 .0012_ .000_9 .99

-2.5 .9_89 579.2 .00109 .00039_ .00100 .000362 .8_

-2.5 .94779 582.2 .00080 .000289 .67

-2.5 .9_89 5_i._ .00331 .000_7_ °00121 ,000_38 1.08

-2.5 .9_235 578.9 .00081 .000293 .00076 .000275 .67

-2.5 .9&507 5_.2 .00[29 .000_67 .001_I .800510 1.05

-2.5 .94235 5B0.5 .00_30 .000_70 .00120 .000_3_ 1.07

-2.5 .9_398 570.5 .08080 .000_89 °00083 .000300 .65

-2.5 .9_507 579.9 .00080 .000289 .68

i°10 C .96089 623.9 .020_7 .007_06 ].&5

1°60 C .g6029 826.5 .02387 .008347 .02288 .008278 ].6_

2.60 C .998_7 6_3.2 .01|27 .00_078 °flO

3.60 O .98585 626.2 .01_23 .003701 .00997 ,80360? .73

_.6t t .WB531 63_.2 .OO98& .003960 .01060 .00_8_9 .70

6.60 _ .98_22 633.9 .00939 .003397 .00937 .005_90 °6_

R*6C C .98368 633.5 .00927 .0_335_ .00930 .0038_5 .65

)e.6C _? .9@096 634.5 .008_1 .003187 .63

2.60 90 .93582 58_=9 .00281 .001017 .002_ .000886 *R3

_.60 90 .q3536 581.9 .00235 .000850 .00202 °000731 .69

-1.0 .9292_ _7S.5 .002_6 .000g2_ .002_ ._00991 2.35

_._ .92821 573.2 .00720 .000786 .0023 _ .8008_7 1.75

5.C .93582 580.2 .00206 .0007_5 .00211 .000783 1.56

b.O .9_072 582.2 .00175 .000633 .00175 .000633 1.33

6.0 .9_126 582.5 .08[_5 .000633 1.3_

1.0 .931_7 578.2 .0_163 .000590 1.39

2.C .92005 570.2 .00196 .000709 1,68

8.C .93_73 5_8.Z .00175 .000633 .0017_ .000630 1.55

6.0 .927]2 57_.2 ,00287 .001038 .00287 .001038 2._I

_.0 .9298a 5_8.0 .00208 .000753 .00206 .000745 1.56

2,C .93310 5v8.? .001Q2 .000695 .00186 .000673 I._3

].C .93908 581.2 .001_5 .00063! .00175 .000633 1.59

.96138 589.2 .00073 .0002b_ .87

]C.C .950_8 575.9 .00]77 .O006&O ]°62

°$ .97]7_ 59_.9 .00055 °000_99 .bO

.99268 _R_,_ .00_16 ._00_20 ].05

._038 _V5.2 .0016_ .000590 _.02

.96900 592.9 .00051 .000_85 .55

• ? .96900 592.9 .00053 .000192 .hi

• C .95900 5_._ .000_6 .0001_5 .5_

I
ro
o
1,3
_-

aThermocouple locations lor which z and�or _ stations are provided are for models; x and y stations for these models are

measured (torn model origins

b h measured in Btui'ft2-sec-°R
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_q-
CW
O
oJ
I

[A}H I,L HI HHAI- FI_A_ H_ M}_A_LIHF ME+;N'I'_ FOI_ VAHIOUS _'HO'I'I;III+:IL.kNC}I SI{API-k_; _, _)7(I IN(II (,,r r_.., ,I

x, in. y, In.

2,0 .0

12.0 .0

20.5 .0

28.0 12.0

28.0 _,,0

2B.O .0

20,5 -5.0

24.5 -5.0

30.0 .0

31.0 [2.0

3'..0 .0

2.0 -12,0

2.0 12,0

12,0 -12,0

12.0 12,0

30.0 t.O

31,0 2.0

32,0 2,0

32,9 3,0

32.0 6,0

34.0 1,0

34.0 2.0

34.0 3.0

36.0 .0

38.0 ,0

40,0 *0

44.0 12.0

1,2.0 ,0

4_.0 .0

48.0 .0

52,0 .0

52.0 12.0

55.0 .0

58.0 ,0

38.0 12,0

58,0 -t2,0

_,4.0 -12.0

36.0 -8.0

36,0 -3.0

34,0 -3,0

32.0 -3.0

30.0 -3,0

28.0 -9,0

34.0 -12.0

32.0 -12,0

30,0 -12.0

19.0 -12.5

17.5 -11,0

15.5 -2.5

16,5 -2,5

17,5 -2,5

18.5 -2.5

19.5 -2.5

20.5 -2.5

21,5 -2,5

23.5 -2.5

2_,5 -2.5

34.0 -I.0

34.0 ,,,0

34.0 5,0

3_.0 6,0

36.0 6.0

38.0 1.0

38.0 2.0

'_4,0 8.0

44,0 6.0

_4,0 4.0

44,0 2,0

_4,0 1.0

6.0 .0

6.0 i0.0

12.0 ,0

]2.0 5,0

12,0 I0.0

IS,0 .0

5. 1.4-1nch-Diameterlnstrumenied Cylinder - Conctuded

(i) M - 4.44; R = 2.08 x 106

h h
Te

z, in. _, deg _ Tw, OR h NSt hc NSt,c _ _LL

{a) (a} (b) Ib)

,95901 587,9 .00162 .000880 .95

,95627 583,9 °00104 ,000565 .88

,96174 587,2 .00092 .000500 .81

.95263 583.2 .00090 .000489 .88

• 96283 587.9 ,00087 °000473 ,90

,96939 593.9 °00143 ,000777 _.52

,96228 587.2 °00089 .000_83 ,80

,95283 586,9 ,00083 .000451 °89

,95409 589.2 .00280 ,001521 .00282 .001532 2,89

°95737 584°5 ,00080 ,000435 .76

.93824 575°5 ,0013_ .000728 ,001a0 ,000761 1.74

,96502 591o5 ,001&9 ,000809 ,97

.96283 592.9 ,0016B .000913 ,91

• 96228 587.9 ,00095 .000516 .87

• 95135 582.2 ,00100 ,00054_ ,74

• 95190 587.9 .00292 .001586 2,68

,93660 576,9 ,00242 ,001315 2,_7

,92895 571.9 ,00228 ,001299 .00220 °001195 2,38

,93277 573°9 ,00206 °001119 2,12

,9_573 586°5 ,00[24 ,000679 1.13

.92751 570°9 .00223 .001211 ,00217 °001179 2.19

,91856 569,_ ,00363 ,001972 .00368 ,001999 3,70

• 92020 566.5 ,00226 ,00122_ ,00188 ,001021 2,05

•92512 567.9 ,00170 .000923 ,0016[ .000875 1.73

,93332 572,9 ,00188 .00102l ,00189 *C01027 2.00

.9_206 577.5 ,00161 ,000875 .00162 ,O00B80 1,94

.96830 590,2 .00075 ,000_07

,9&753 580.5 ,00l_fl ,000804 .001_5 .000788 1,56

°96065 587,9 .00139 .000755 ,00142 ,000771 1,54

,96775 591,9 ,00112 .000608 ,00113 ,00061_ 1,26

,96775 590,9 ,00095 ,000516 ,0009_ ,000511 1,03

,96392 587,9 ,00075 ,000407 .85

.97212 592,9 ,00089 ,000_83 ,00088 .000_78 1.19

.97868 596°9 ,00070 .000380 ,79

°95_54 582°5 ,0009_ ,000511 1.06

,95901 58_,9 °00085 ,000_62 1.23

.97212 592,5 ,00061 .000331 .78

,96228 586°5 ,00089 ,000_56 ,91

,928_0 572.9 .00271 ,00_a72 2,9_

,92Z99 _67,9 ,00215 ,001168 ,00207 ,001124 2°3_

,93332 573,5 .00193 ,001070 .00189 .001027 2.05

,96065 590.5 .00203 ,001103 .00214 ,001162 2.05

°97158 592,5 .00071 ,000386 o76

,96556 587.9 ,00062 ,000337

• 96556 587._ ,00071 .000386 ,00070 .0_0380 ,80

,96720 588,9 ,00072 .000391 .95

• 96556 588,2 ,00085 *000_62 .90

,96_47 587,5 .00079 .000429 ,74

• 96720 589,2 °00094 ,000511 °88

.96_47 587,2 ,00091 .000494 .00086 ,000467 ,84

,96283 586,9 .00093 ,000505 ,0008u .000456 .85

,96830 589,9 ,00076 ,000413 .68

,96283 586,5 ,0008_ ,000_56 ,00075 ,000413 ,75

°96228 586.5 ,00077 ,000418 ,00072 ,000391 ,73

,96502 587,9 °00071 ,000386 .00080 .000_35 .73

,96392 587.5 .0007_ ,000_0_ .00077 .000418 ,80

.96_47 587,5 .00066 ,000359 .69

l.10 C ,96010 6_5,9 .0212| ,011522 l,B3

1.60 0 ,96119 628.2 .02227 ,012097 .02215 .012032 1,93

2.60 O ,99398 632,5 .01092 ,005932 ,94

3,60 0 .98688 625,5 ,00976 ,005302 ,00951 ,005166 °84

4.50 0 ,98688 625,2 *00971 °005275 *010_3 .005666 .84

6,60 0 ,9852& 623,5 ,00904 *004911 ,00903 .004905 ,78

8,60 0 ,9852& 622,9 .00820 .004454 .00821 ,004460 .71

10,60 0 ,98196 621,2 °00806 *004378 .70

2,6C 90 ,94316 583.9 ,00238 ,001293 ,00206 .001119 ,87

&,6C 90 ,9_53_ 582.2 °00204 .001108 .v 4
2,60 IS0 ,95081 577.5 .00028 .000152

•9371& 576,2 .00209 ,001135 .00220 ,001195 2,35

,93988 576.2 ,00156 .000847 .00169 .000918 i=56

,9_862 581,2 .00153 °000831 ,00159 .00086_ 1,55

.95_09 585,5 .0012_ .000674 .00t22 .00066_ 1.25

.95682 586,9 .00123 .000668 1,26

.9_53_ 577*9 .00105 .000570 1.31

,93996 574,9 ,00132 ,000717 1.40

.95299 582,2 ,00106 .000576 .00106 ,000576 1,1_

,9_|52 579.2 ,00200 ,001086 ,00198 ,001076 2.08

.9_644 579,9 °00148 ,000804 .00147 .000799 1.59

,95190 582.5 .00142 ,000771 .001_0 ,000761 1.56

,95573 586.5 ,00[23 ,000668 ,00120 .00_652 1.32

• 9814_ 597,9 ,000_7 ,00025_ ,61

,94862 580°2 ,00101 .0005_9 I,_ 0

,99_34 60_,2 ,0004_ ,000239 .6_

• 97322 593,3 .00060 ,000326 .88

• 94917 %80.2 °00099 ,000538 1.1%

• 98906 602.2 ,00045 .00024w .58

aThermocouple locations for which z and/or g stations are provided are for modets; x and y stations [or these models are

measured from model origins.

b h measured in Btu/It2-sec-OR.
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G. 1.4-1nch-Dian_ett, r ll_st_un cnted Cylinder and Dummy Cylinder 6.4 I)ial_tt.ttls Upslreanl. Offset 26.5 _

(a) M * 2.65; R = 3.84 x 106

Te

x. in y. in z. in. _, deg Tt" T.,,, °R h Nst n c NSt,c

• 9_303 596._ .00668 °000953 1°02

o9_634 388.2 *00_7_ °000815 1,06

.9_5_ 589.9 .0057_ ,000819 1.10

o9474_ 592._ .00627 *00089_ 1°15

o9203_ 588.5 .0081_ .001161 1°52

• 93030 593o9 o01072 *001529 2.0_

.9469_ 587.9 .00532 °000802 1°06

.94689 587.9 .005_5 .000777 t°O0

.96293 634.9 ,019_3 ,002772 °01976 .002819 3*93

• 9297_ 582,5 .00692 °000987 1o33

,92476 571.5 .00445 *000635 *001_99 °000569 .88

• 95961 598,5 .00653 *000932 1.04

• _5795 599.5 ,00651 °000929 1.00

,95)53 592.9 ,00570 .000813 2°0_
._57 _88.9 .OO606 .O00S6a 1.06

.95353 630.5 .01618 °0G_308 _ol7

.9_136 599.9 .01081 *0015_2 Z.13

.9_4_8 _89.2 .00619 .000883 .¢0_87 .000_37 1.29

.932_9 602.9 °01265 .001605 2._0

.9_61 590.9 *00875 *001_48

.9380_ 583,9 .00597 .000852 .00573 .000817 1.19

.94523 606,9 o01217 °001736 .01283 .001830 2.31

.94025 611.5 .01606 .002_91 .01558 .00_222 3.03

• go?c6 556.9 .00636 °00090_ o00_2_ .000890 1.28

.91702 581.2 .00943 ,0013_5 .009_9 .00135_ 1.78

.921_ 58_°2 .0091_ .001301 .00913 .001302 1.87

.93_27 5_7.9 .00749 *00_068 1.4_

.92793 5_5.q .008a9 .001211 .0084T .001206 1.68

.93915 591.2 .00767 .001094 .00769 .001097 1.57

.9&_68 _91._ .00688 o0009_1 °00685 °000977 i.&2

.9_57 61l.g .01_95 .00_193 .01503 .O021_W 2.82

.926_2 577.0 .00599 .000854 i 1.25

,9_91Q 589°9 1005_6 .000779 .1305_0 ] .000770 i.08

.95132 591.q ,00583 .000832 [ I.15

•92_6_ 57_._ .00_71 *000672 ,96

• 92_08 577.9 °00_81 °000829 ]°16

• 9_55 589._ .005_2 °000773 1,09

• 95076 593.2 .006]_ °000877 1.27

.93693 597.6 .01067 .001522 2°21

.93970 604.Z .01226 oO017k_ .0|2_2 .0017_7 _.42

.9_2_6 60_.? .01}07 °001579 .)1110 .0015_3 2.23

• 94_T _g6.9 .0087_ tOOJ24@ *_90fl7i .0012_2 _.7_

.95906 598.2 .OO61& o000876 1.26

.99225 606.5 .00277 .000395

.94910 588.2 .00911 .000729 .36501 .000715 1.03

.95021 989.5 .00527 *0007_2 1°07

.95132 590.9 .005_7 ,000780 ].06

• 95021 590.5 .005_5 °000777 1.04

I .95353 593.S .00569 .000812 1.06
• .95921 591.2 .0057a *000819 .00525 °000820 l.ll

.96634 588.9 .00556 .600793 .0054_ .000775 t.04

.9_2 592°2 .005a6 .O00?7q .00561 °000800 1.05

.9_63_ 588.9 .00562 .000802 .00_56 .000793 1,05

,9_523 _88.2 .005_7 .000780 ,0o5_1 .000722 1.03

• 9&_CO _89._ .0055& *000790 ._C558 .000796 ].0_

.9_8_5 589.5 .O05_U .000776 .00_7 .0007_0 1.03

.97621 _B9.5 .00099 .0001_I ,_83 .000118 .19

°95_2 _92.9 .00_71 .000815 1.10

0 .97959 67_.2 .OAOJ_ .O05720

0 .97178 664.2 .03_98 *006990 .0_48 .004919

0 .99_ 66_o_ .023_ .00_957 .02W_9 .00_5

0 .991|4 650.2 .01764 °C02516 .01703 .002W29

°99_80 653.5 *O]R_l .002626 .019_ . .0_279_

0 .9q0_9 6k9._ .01727 .002_6_ ._17_ .0_58

0 .99_25 6_0.2 .01728 .00_465 .017_8 .002_65

0 .99170 651.5 .0178_ .o025,6

90 .9_36 583.2 .00410 .00_5_5 .00_03 .000_75

_ .9_63_ 585.9 .00357 .00C5_9 .0C3_ .000_8

1_9 .96238 578.9 .000_6 .000066

I_ .95076 592°9 .00599 ._006_4 .0961_ .09087_

.9_63_ 591.9 .00651 .000929 .0_67_ .O00q_1 1.4_

.9k468 60_.5 .0129_ .0018_6 .Oi330 .0C1897 2._7

.g3030 _95._ *Olll3 ._Ol_g8 .OJQ6 T ._01522 Z.18

.92_08 60_.2 ._1222 .001743 ._!205 .cOi71q 2.52

.928C8 593.9 .01059 .00151l 2.01

• 9280fl 583.5 .O07_o .001056 _0c71_ .00101_ I.SC

.95132 596.5 .00687 .000980 Io39

• 93915 591.5 .0_771 .001100 .o0)v9 .CCIlll I._

• 92_00 572.9 .OC5I) .0C0732 .OCg_6 .000708 l.Ol

.9_693 583._ .00570 ,000813 .o_:r_ .oc0s_9 1.1..

• 93_5 586.5 *00789 .001]26 .QC?<6 .20!C9_ l,t?

• 93_06 585.? .00749 .001068 *Ocv_s .2O1053 1.50

• 9_136 586.5 .00565 .00080_ 3.2

.95629 59%.q .00522 .0007_5 1.19

°9129_ 992.9 .00_5_ ,OOOt>&5 ].cI

.937_9 _86.2 .00608 .00[_S67 1-_;

.9_965 58q*? .OC_19 .OeO_C ].I!

.94357 58_.9 .00505 .COO r?D .a_

.956_5 599.9 o00_93 ,000'_9 i.".

2.0 .0

12.0 .0

20.5 .0

2_.0 12.0

28.0 _.0

28.0 .0

20.5 -5.0

2t..5 -5.0

30.0 ,0

31.0 12.(_

3'_.0 .0

2.0 -12.0

2.0 12.0

12.0 -ll.e

12.0 12.0

30.0 1.0

31.0 2.0

32.0 2.0

32.0 3.0

32.0 6°0

_..0 2.0

_,0 3.0

_.O ,o

3_.0 .0

_.o.0 .o

_+.0 12.0

_2.0 .0

_.+.0 .o

_8.0 .0

5_.0 .0

52.0 1_.0

%_.0 .o

58.0 o0

_8.0 IZ.O

5_.o -12.o

_+z.. 0 -12*0

36.0 -8.0

36.0 -3.0

3_.0 -9.0

32.0 -3.0

30,0 -3,0

28.0 -3.0

3_.0 -12o0

32.0 -12,0

30.0 -12.0

19.0 -12.5

17.5 -II.0

15.5 -2.5

16.5 -2._.

1_.5 -2.5

18,_ -2,5

19._ -2.5

20.5 -7.5

21.5 -2,9

22.5 -2.5

23.5 -2.5

24.5 -2.5

3_+.0

3_..0

3_..0

3_..0

36.0

38.0

38.0

_.4.0

_.4.0

6.;

:: °c

:_.o

12 • :

3D.C

; 1._0

l.bO

2.6O

3.60

'..60

b.60

8.60

I0.6_

2.60

.6

1.c

5.o

6.o

_,.o

1.o

2.o

8.o

6.0

2.o

1.o

.c:

.c

o_,

h

.7_

ZThermo¢ouple locations for which z and/or _ stations are pzt_vided are for models, x and y slations for these models _re

measured from model origins.

b h measured tn Btu'ft2-sec-OR

I
r_
0
I_)
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TABLE Ill. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 0.70 INCH

6. 1.4-Inch-Diameter Instrumented Cylinder and Dummy Cylinder 6.4 Diameters Upstream, Offset 26.5 °

(b) M = 2.65; R - 2.51 x 106

Te

in. y, In. z, in. _, deg 'It

(_) (a)

2,0 *_
12.0
20.5 ,0

2_,0 12*0

28.0 4,G

28.0 ,0

20.5 -5.0

24.5 -5,0

30.0 .0

31.0 12*0

34.0 ,0

Z.O -12.0

2.0 12,0

IZ,0 -12,0

12.0 12.0

}0.0 1,0

31.0 2.0

32.0 2,0

32.0 3.0

32.0 4,0

34.0 1,0

34,0 2,0

}4.0 3,0

36.0 ,0

38.0 *0

40,0 .0

44,0 12.0

42.0 .0

44.0 .0

48.0 *0

}Z*O ,0

52.0 12,0

55.0 .0

58.0 .0

58*0 12.0

58.0 -12.0

44,0 -12.0

36.0 -8.0

}6*0 -3,0

34.0 -3.0

}2,0 -3.0

30,0 -3,0

ZSoO -3.0

34.0 -12.0

32.0 -12,0

30.0 -12.0

19.0 -12.5

11.5 -11.0

15,9 -2.5

16.5 -2.5

17.5 -2*5

18,5 -2.5

19,5 -Z*5

20,5 -2.5

21.5 -2.5

22.5 -2*5
23,5 -2*5

24.5 -2.5

34.0 -1*0

94*0 4*0

34.0 5*0

34+0 6*0

36.0 6.0

}l*O 1,0

}8*O 2*O

44.0 8.0

44.O 6*O

44,O 4*O

• 4,0 Z*O
44.0 1.0

6*O *0

6oU 5,U

6.0 LO,O

12.0 .0

lZ,O 5,0

12.0 lO,O

18.0 *0

30,0 *0

42.O *0

l.lO
1.00

2.60 0

3.60 0

_,60 0

6.60 0

8,60 0

10.60 0

2*40 90
4*60 90

2*60 iBO

4.60 180

Tw, oR h NSt h e NSt, e

(b) (b}

*95082 589.9 ,00521 ,001147

.94474 582.5 *00407 *000896

*94971 585°2 *00422 ,000929

*94916 586*5 *00439 *D00966

,92374 575.2 *00590 *001299
.9}313 586.2 *00808 *001779

*94584 582.9 °00394 *000872

*94695 582,5 *00382 *00064]

.96518 622.2 *01431 *003150 *01460 *003214

.93037 576,2 *00478 *001052

.92850 548,2 *00}05 *000471 ,0026} *000579

,95524 591,5 .00511 *001125

.95358 592.2 *00}44 *001242

,95247 587*2 *00424 *00093}

*94308 582.9 ,00470 *0010}5

.95524 416.9 *01170 ,002576

,94308 591.2 *0077i *001697

,94092 580*9 *00437 ,000962 *00428 ,000942

,94198 59}.9 ,009}6 .002040

,93479 584*2 *00644 ,001462

.93700 }77*5 *00415 ,000914

.94529 595*2 .00825 *001816 *00870 ,00|915

.9425} 600.5 °01100 *00242 *01110 *002461

*9099} 566.5 *00486 *00107q *00478 *001052

.91545 571,5 *00655 *00144; *00657 *001446

.92098 582.5 *006}} *001393 *006}4 *001396

.94032 583,5 *00519 ,001142

.92595 }77,2 *00401 *00132_ ,00596 *001}12

*94142 585*2 *00575 *00126_ *00557 *001226

,94419 588.2 *00498 1001096 ,00496 *001092

*94}63 400,5 *01102 *00242( *01108 *0024}9

*92982 }73*5 *00413 ,000909

*94640 583.5 *00421 *000927 .00417 *00091

.94916 585*5 ,00421 *000927

.930}7 }71*2 *00337 ,000742

.92871 572.5 ,00428 *000942

.94529 }82.5 *00392 ,00086}

.94805 }85*5 .00466 *001021

.94087 590.5 *00761 *001675

.94}08 601.2 *00910 ,00200} *00916 *002016

.9425} 59}.5 *00826 *001818 *00827 .001820
*94529 590.2 *0064} *001420 ,00441 *00141

*9602] }94.2 *00639 *000968

.9541} 585.9 *00}53 *000777 *0032} *000711

*9480} 582*9 *00373 *000821 *00316 *000696

.95002 584*9 *00374 *00082} ,00344 *000762

.95026 584*9 *00}83 *000043

*94861 586,5 *00394 *000867

,9}192 587*2 *0040} *000887

.94916 585.2 ,00402 *000885 *00404 *000869

.94419 582*} *00403 *000087 *0038} *000845

.9}41} 588.2 *00392 .000863 *00422 *000929

.94198 }80.9 *0042} *000931 *00409 *000900

.94087 500*} *00402 *00088} .00}91 *000861

.94640 }8}.2 *00390 *000859 *00_00 *000881

*94478 582.2 *00}9} 1000845 *00}96 *000872

195966 580.9 *00077 *000170 ,00040 *000132

.95026 585,9 *00403 *000807

*98010 6}8.5 .0}11} *00685}

.97181 448.5 .02744 *006040 *02756 *006067

.99668 450.9 .01871 *006119

*9B894 638*2 .01_46 .00318} *01500 *003302

,98894 646.9 *015}} *00}375 *01556 .003425

.90673 6}6.5 *01509 *003_22

,991|} 639*2 ,01497 ,005295
.98194 6}9.2 *01474 ,00}245

,93756 574*5 *0034B *000766
.94198 57}.2 *00260 *000572

*94}86 571.2 .00046 *000101

.94529 584.2 *00432 *000951 *004}4 *000955

.94529 }83.9 *00442 *000973 *00458 .001008

*94750 400.2 *00987 *002173 *01031 *002270

*92761 573.2 *00601 .00132}

*9}092 595*9 *00807 *001776 .00814 .001792

*92650 581.5 *00727 *001800

*93160 }78.9 ,00529 *001144 *00522 ,001149

.9}026 588*9 ,00402 ,001041

.9}811 }82.9 *00524 *001153 *00531 *001169

,91987 564.5 100}7_ *00082} *00355 .000781

.9}977 }80*2 *00427 *O009kO *00435 *000958

.93}}5 58}*9 *00509 *001120 *00508 *O01llB
*9364} 581.5 *00}24 *00115} *00517 ,001138

.94861 584.9 *00}82 *000841

*9469} }81.9 *00318 *000700 *00509 *000680
.942}} 582.2 *00404 *000089 *00378 *000832

.956}4 588.9 *00}74 *00082} .00391 *000861

.95}24 586,5 .00}10 *000682

.9}868 }80,2 *006}2 *00099} *00446 ,000982

*94861 }8}*9 *00}62 *000797 *00}66 ,000806

*98}6} §80*2 100554 *000779

.9}}24 591.9 *00483 ,001063 *00442 *00097}

h

1,10

1.05

1,17

l.l}

1,58

2. i9

1*04

1.06

4.17

1.32

,91

1.10

1,16

1,09

1,12

3.25

2.18

l.}O

2.}6

1*78

1.19

2.30

3.05

1.40

I*88

1.94

1.41

l.71

1.70

3,22

1.22

1.30

1,}I

1.03

1.30

1.26

1.39

2*25

2.72

2.43

1.80

1.40

1.12

1.11

l,OB

1.05

1.04

1.11

1,07

1.07

1.12

I*OB

1.06

1,06

,21

1.12

.90

.77

1._3

2.78

1.62

2.18

2.03

1.53

1.38

1.49

1.05

1.47

1.63

1.23

i. 3C

1.24

1*43

1.19

1.15

1.52

aThermocoupIe locations for which z and/or _ stations are provided are for models; x and y station8 for these models are
measured from model origins.

b h measured In Biu/R2-sec-OR.
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6. 1.4-[nch-Diameter [nstrunLented Cvhnder and lJu:_lmv Cylinder 8.4 Diamet_t_ Upstreant, Offset 26.5 ° - C(miinued

(c) M = 2,65; R = 1_28 x l06

Te h

x, in. y> in. z, tn _' deg! Tit Tw' °R h NSt h c NSt,c

t _) t _) t b) I b)

2,0 ,012,0 ,

20.5 ,0

28,0 12,0

28,0 4.0

28,O .0

20,2 -5,0

24,5 -5°0

30.0
31.0 12. 0

34,0 ,0

2,0 -12,0

2.0 12,0

t2,0 -12.0

12.0 12,0

3o,0 1,0

31,0 2.0

32,0 2,0

32,0 ._,0

32,0 6,0

34°0 1,0

3_,.0 7.0

3,,.0 3.0

36,0 ,0

_8.0 ._40.0 ,

44.0 12,0

42.0 .0

44,0 .0

_S,0 .O

52,0 ,0

52,0 12,0

5_.0 .0

58,0 ,0

58,0 12o0

58.0 -12,0

4w,0 -12.0

36,0 -8,0

36,0 -3,0

36,0 -3,O

32,0 -3,O

30,0 -3,0

28,0 -3,0

34°0 -12.0

_2.0 -IZ.O

30,0 -12,0

19,0 -12,5

17o5 -il,0

I_,5 -2,5

16,_ -2,5

17,5 -2,%

18,5 -2.5

t9.5 -2.5

20,5 -2,5

21,_ -2.5

22,5 -Z,5

23._ -2,5

24,5 -2.5

i 6._ n

34,0 -_,0 '

34,0 4,0

3_.0 5,0

_,,0 6,0

36,0 6,0

38,0 1,0

38,0 2,0

_.0 8.0

4_,t_ 4,0

6_,0 2.0

_*.0 1.0

6,0 ._

6,0 I0.0

12.J ._

12.0 b°_

12.0 lU°k)

18,0 .U

30.0 .0

_2,0 .0

.97252 586,5 ,00103 ,000&69 i°01

• 95_51 579,2 ,00297 ,001295 1,20

,96_12 _.81.2 ,00253 °001105 I,0Q

,96187 580,5 ,00256 ,001116 i)|7

°94113 570,5 ,00_21 °001399 i°38

°94618 &78,% )00_90 ,002136 2,_0

,96243 580,2 ,00253 °001103 I,13

°96_55 %80,2 ,00_35 ,001016 1,05

,96916 606*2 ,00933 *00_067 ,00952 ,00_i_9 6,38

°94562 571,9 °00_8_ ,001_38 1,3_

,94730 569._ ,00167 ,000728 ,00l_1 .0006t5 .OS

,98262 589,_ ,00099 ,000_32 [,38

• 98169 587°2 ,00083 ,000362 [.01

,96804 507,2 ,00208 ,001255 i,16

°95571 578°9 .00_05 ,001329 1,1_

.g61_1 597,2 ,007f15 °00342t 3)67

)95122 579,q °00430 ,001874 2)21

,95290 577,2 ,0026_ ,001151 ,002%_ °00|I03 i°41

,05627 587,5 °00572 ,002_g9 2°80

°9_954 578°5 oOO&02 o001_52 1,95

)94954 57[,2 ,00_12 ,000924 °00195 ,000850 1.00

)95290 581,5 *0045_ °0019_i ,0046_ *00201_ 2o10

.95290 588,5 ,00695 ,003029 ,00706 ,003068 3.25

,928B0 _65,5 °00269 ,001172 ,00252 ,0011_2 i,_4

.9310_ 5_5.5 ,00356 ,001552 ,0(35_ .001556 1,B_

,93_40 567,5 *00576 .001639 .0037_ .001639 2.0_

°95571 57@,2 °00_82 .00122_ 1.33

°93277 569,2 °00348 )001517 °003_4 ,00|499 I,84

°95_46 577,5 ,00310 ,001351 °00312 °001360 1°68

°95239 578,5 ,00_73 ,001190 ,00272 o001Z86 1,50

)95066 58_o9 .00_16 )00Z68_ .0061_ ,00_94 3*29

,95010 571,9 ,00_1S ,0009_i 1,19

)96131 579,5 ,00235 °001026 ,00233 ,001016 i,_8

• 96580 582.2 .00252 .001098 1._1

• 95_02 572,9 *00174 °000758 °96

)96954 572.2 .00226 ,000985 1,27

.96243 581.9 .00259 *00t129 I*62

)96187 580°5 *00259 .001129 1,36

,95515 582,9 °00461 )002009 2,69

°95515 586°2 *00561 )0024_5 ,04]5_5 ,002463 3°0_

.95178 582,5 ,00489 ,002131 o00_87 ,002123 2,59

.95_51 502.9 ,00384 ,00167& ,00382 °001665 1,93

,97a21 587,5 )002_0 ,O010_6 1,21

)97309 584.2 ,O0191 ,000812 ,00156 ,000580

.96804 501._ .00212 .O0092_ 1.1_

°97028 _82,g o00_04 )00088_ .00185 *000798 1,05

.96860 _82.9 .0024_ ,00t085 1.1_

,96748 582°5 °00238 )001037 I°07

,9S916 50_.2 o0026] °001138 I*07

396_68 580,5 .00219 )000928 °_208 .00090_ .9_

)¢6131 58ti2 i00259 i001129 I002_ I00_055 1i0_

,97198 585.2 ,00269 ,00308% °00273 °001190 1,11

,95963 578,2 ,00_53 ,0011_3 )0024o ,00[0_6 1.12

•95907 577*5 ,00252 o001098 ,00243 °001059 1,13

°96412 _00o5 °002_I ,00109_ °00250 *00112g [.1_

°96299 579°5 .00250 .001090 ,00254 ,001_07 _.13

,96692 575,5 )00049 ,000214 ,22

I,21.g6580 582.2 )00255 .001111

1,10 0 ,9_925 638,9 o02_66 °0096g1

1.60 0 .97t_0 6_6.2 .01824 .007950 .OJg33 )007989

2)60 0 ,99551 650.5 ,01285 .005601

3.60 0 .990_6 628.2 .01051 .006581 ,ClO_5 .004555

q*60 0 )98990 622,5 ,01110 ,004838 °C1133 ,00A938

6°_0 0 °98822 620*9 ,01079 ,004703

_,60 0 ,99215 623°2 °01074 ,006681

10,60 0 ,98934 622,5 *01039 °004529

2.60 90 °9#8_2 571°2 ,00218 °000950

_.t ¢_ ,95_46 572°g ,00190 o00082S

,'.bl i_ I, .95627 568°5 )00032 ,000139

1_- I ,96187 580°2 ,00265 ,001155 °00266 °O0115g

,95907 581,2 ,00225 ,000981 ,002_2

• _6131 590,5 ,00560 ,002_I ,00619

,_4337 572,2 ,003_7 ,O01556 )00288

°94562 578,5 ,00474 ,OO2066 .00476

,94225 57*.5 ,004_0 ,0018_

,94674 _75,q ,OO325 ,OO1417 )00322

,96412 582,5 ,0026g °001172

,9_95_ 575.2 ,00310 ,001_51 .00_13

,g3g_5 565,2 ,0020_ )00088_ ,00191

o95g07 577,9 ,O0235 ,00102_ ,002_2

,953_6 576,9 ,00283 ,001233 ,00282

,95659 577,2 ,00297 ,00_295 ,0O296

,96524 501,2 ,00224 ,0OO976

,96580 _81,5 )00178 ,0007_6 °0C168

,96_12 58O.9 *00225 *OOO981 .30211

,97309 585,9 ,O0218 ,000q50 ,_0233

,97365 583,9 ,0016_ ,000_37

°95795 577,5 .O022O ,000959 ,3O217

,964_8 58O.5 ,00202 ,00O88O .3(Z07

,95851 575,2 ,0O171 ,000_5

,97028 _86,5 ,00294 ,001_81 ,002_8

•001011 1.26

• 002698 2.68

• 001255 1.75

• 002075 2.2_

2.O2 I
.001_03

1.35 I

)00136_ 1.5_

• OOO832 1.05

.001055 1.2_

.OO1229 1.47

,DOJ290 1,62

.000_32
• O00920 1.2_

.001016 _._0

.OOO966 1.2P

.OOO9O2 1.2_
1._,7

• 001081 1.65

h

I 1,60

.82

,82

,79

.%9

V_
I
59
O
53

aThermocoup[e locations [or g'htch z and/or _ stations are provided are for models; x and y star ons for these models are

measured from triode[ origins.

b h measured in Btu/ft2-sec-°R,
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c_J
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cu
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IAIH,E III. tll.2AI THANSFEh' MI-IASITIII!MI_;NTS FI)I{ VAIIIOUS PI{O'I UHEI4ANCI_I S}IAPES: 0,70 IN(. II ('_,1:11h=,, d

6. 1.4-[neh-Diameter Instrumented Cytinder and Dummy Cylinder 6.4 Diameters Upstream, Offset 26.5 n - Continued

(_ M =a.St; R = 2.79 x to6

Te _ h
x. In, y, In. z, in. '_, deg _ Tw, OR h Nst he NSt'c _LL

I_) (_) Ib) Ib}

2,0 +_ .95253 584,5 .00375 ,0010&4 1,09
12._ . ,94806 575,2 ,00302 .000841 1,1_

20.5 .0 .95365 578.2 ,00271 ,000756 1,07

28.C 12,0 ,95197 577,9 °00276 *000768 1,21

28o_ 4.0 .9313_ _69,2 ,00359 *000999 1,61

28.0 ,0 ,9335#+ 576,5 *00516 .001437 2.22

20,5 -5.0 ,95253 586,5 *002_0 .000668 1.02

2_,5 -5,0 ,95309 577,2 ,00237 ,000660 1*00
3_.0 .o .97_8_ 619,5 ,011_8 .003196 .01168 °003252 _.42

31.0 12.0 .94192 572,2 °00279 .00077T 1,27

3_.0 .0 ,93689 566,5 *00221 ,000615 .00189 .000526 1o03

2.0 -12,0 °95067 585,2 *00350 ,00097_ 1,03

2.0 12°0 .95588 586,2 .00386 ,001075 1.11

12,c -12,0 .95755 581,2 ,00272 .000757 1,06
12o0 12,0 °94_71 573,9 *00305 .000849 1.13

30.0 1.0 ,96928 623.5 °00931 *002592 4o12

31,0 2,0 ,94583 585.2 ,00572 .001592 2._4
32.0 2.0 ,94918 576.5 °00283 .000788 .00251 ,000699 1.35

32.0 3.0 ,93298 590.2 ,00657 .001829 2°84

32.0 5,0 ,936B9 580.5 o00420 ,001169 1.80

3_.0 I,0 .93801 569,5 .00288 .000002 .00250 ,000696 1.33

34.0 2,0 .93913 596.2 °00729 *002030 .00800 ,002227 3°05

3_.0 3,0 ,93243 594°2 .00952 ,002650 *00939 .002670 3,98

36.0 .0 .91791 565.5 ,00341 *000949 *00333 ,000927 1,59

38.0 .0 .93075 573,9 ,00368 ,001025 .00371 ,001033 1,70

_0.0 .0 .93243 57_.9 .00_23 *001178 .00424 .001180 2°00

44.0 12.0 .9_471 577,5 .00392 .001091 1.92

_2.0 .0 .93578 577.2 .00436 ,001214 ,00433 ,001206 i.93

44.0 *0 ,95141 581.2 .00363 .001011 ,00366 .001019 1.73

_8.0 .0 .95309 580.2 .00346 .000963 .003_7 .000966 1.67

52.0 .0 °93578 576.9 *00577 ,001606 ,00576 ,00160_ 2°79

52.0 12.0 .9374_ 570.5 ,0031_ .00087_ 1.66

55.0 .3 .95588 586.2 .00238 *000663 ,00237 .000660 1.18

58.0 .0 ,961_6 581.5 .00229 ,000638 1.13

53*_ 12.0 ,93969 568.9 ,00243 .000677 _.29

53.0 -12.0 .93_10 571.9 .00399 .001111 2.11

_4.0 -12.0 .95085 583.2 .00239 ,000663 1.18

36.0 -3°0 o94_50 679.5 .00330 .000919 1._9

36.0 -3,C .9_527 595.2 *00648 .001804 3.27

3_o0 -3.0 ,9_359 597.2 .00711 .001979 .00717 .001996 3.39

32.0 -3.0 .9_71 582.9 .00536 .001_92 .00529 .00t_73 2.53

3C.0 -3,0 ,9_862 593.5 °005_2 .001509 .005_5 .001517 2.50

28.0 -3.0 .96537 587.5 .00316 .000880 1.48

34.O -i2.0 1.02122 610.9 .00067 .000187 .00059 .00016_

32.0 -12,0 .95532 577,5 .00217 .00060_ 1.03

3CI.O -12.0 .95755 579.2 .00236 .000657 °00209 .000582 1.12

19o0 -12.5 .956_* 581.2 *00261 .000699 lo0B

17.5 -11.0 .95532 582.5 .002,0 ,000668 *94

15.5 -2.5 .95811 58_.9 *00260 .000724 l.O&

16.5 -2_5 *95253 576*5 *_0239 _00066_ .00231 .000643 _@8

17,_ -2.5 .94862 575.2 ._0259 *000721 .00236 ,_60657 1.60

18,5 -2,5 ,96091 585.5 ,002_7 .000688 .00285 ,000793 _,06

19.5 -2,5 ,94862 581.9 *00240 .000668 ,00226 ,000629 ,98

20.5 -2.5 ,94750 575.9 .00241 *000671 .00230 .0006_0 .98

21.5 -2._ ,95309 58_°2 .00230 .000663 *00265 *000738 i,03

22._ -2°5 .95030 575.6 .00241 .000671 *00251 ,000699 1,01

23.5 -2°5 ,95532 570.2 .00050 *000139 ,22

24._ -2.5 1,19• 95309 582,2 *00275 .000760

1.10 C .96426 653.9 *03160 .008798 1.88

1.60 o .98213 665.2 .02854 *007946 *02888 .0080_0 1.70

2.60 0 .99888 650.9 *01496 *004165 ._

3.60 0 *99985 449.9 .01585 *004413 ,01585 *00_413 .9_

_*60 0 *99385 653,5 *01_46 *00_026 *01507 *00_196 ,86

6,60 0 *98938 6&3.2 ,01424 *003965 .85

8,60 0 *99329 645.2 *01_3 *006017 ,_6

1G.60 0 .99162 6_4.9 .0146I *00_068 ,_7

2.60 90 ,94192 372,5 .00280 ,000780 .70

_.60 90 ,9_304 570.5 ,00308 ,0008fl7 .77

2.60 180 *94806 565.5 .00045 .000125 *00041 .00011_

4.60 i_0 ,94918 576,5 *00277 ,000771 *00277 .000771

3_.0 -I,0 .95141 560*5 ,00356 ,000991 ,00371 .001033 i*78

34.0 4,0 .94024 396.2 .00723 ,002013 *00781 ,00217a 3,32

3_.0 5°0 .93354 571.9 .0052_ ,001_59 *00_62 ,001286 2,38

34.0 6,0 ,93689 587.q .00561 .001562 *00569 .001584 2,56
38*0 1,0 *9402_ 577._ *00368 *001025 *00363 *001011 1.7_

38.0 2.0 .96426 586,9 *00203 .000565 .9_

4_*0 8*0 .92796 575.5 .00_37 *001217 *00435 .001211 2*08

46*0 6*0 .93745 57_.2 *00282 .000785 .00275 .000766 1.34

_4.0 4*0 .95979 582.2 ,00251 .000699 ,002_9 .000721 l*l_

44.0 2.0 .95030 584.2 .00325 .000905 °00321 *000896 1.34

44,0 I._ *95365 581.2 .00332 *000924 °00335 ,000933 i*65
6.0 . *96202 581,2 °00198 .000551 l.OV

6.0 5*0 *96202 582.5 ,00206 ,000574 *00218 .000607

6.0 I0,0 .95141 578,9 .00219 ,000610 ,00173 .000482 1.15

12.0 *0 *97152 559.2 .00192 *000535 .00232 .000646 1.08

12.0 5.0 .96B16 589.5 ,00175 .000_87 .93

12.0 10.0 *96694 573.5 .00259 .000721 .00250 .000696 1.36

18.0 .0 .9631_ 582.2 .00192 .000535 .00199 *00066& 1.0 ?

30,0 *0 .94862 57_.9 .002q_ .000679 1.19

_2.0 .0 .96872 $8_.2 .00195 .0005_3 1.03

aThermocouple locations {or which z a,d/or _ stations sre provided are for models; x _nd y st_t|ons for these models are

measured from model orlglns+

b h measured In Btu/ft2-sec-OR,
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TABLE II1 + HEAT TRANSFER MEASUItEMEN'IS FOR VARIOUS PI_OTUBEHANCE SItAPES; 5 = (LT0 INCH - Cu/ititlut'd

6. I 4-Inch-Diameter Instrumented Cylinder and Dummy Cylinder 64 Diameters Upstream, O(fset 25,5 ° - Continued

(e) M - 3.51; R - 1.56 x 106

re _x, in. y, in. z. in. _, deg "rt Tw' OR h NSt h e NSt,c

la} (_) (b) (b)

2.0 .0 .96921 585.5 ,00205 °001023 1.23
12.0 oO *96194 579,2 ,00159 *0008_3 °88

20°5 ,0 *96921 582,5 ,00163 ,000fl13 ,87

28°0 12,0 ,96874 581,9 ,00171 ,000853 i.t0

28.0 _.0 .9a627 571.5 ,00210 .O010a8 1.33

28.0 ._ .9a571 575.9 ,00303 )001511 1.94

20,5 -5,0 ,96977 582,5 ,00245 .000723 ,88

Z4,5 -5,0 ,97033 582,9 .00140 ,000698 .88

30°0 .0 ,9?593 515.2 ,00_9C ,003_42 b0070% .003517 6.37

31,0 12.0 ,95746 575.9 .00158 ,000788 1,04

34,0 .0 .95466 573.2 °00119 .00059a ,OQllO °0005_9 ,78

2°0 -12,0 .97593 589.2 .O01f12 .000708 1.14

2,C 12*Q °97_57 587,2 ,00176 ,000878 i)15

12.0 -12.0 .97201 586*9 )OOt71 ,000853 ,90

12o0 12°0 ,95_02 576,9 .00182 ,000908 .92

30°0 1,0 .972_7 611°2 $00635 ,003167 3,99

31,0 2,0 ,95354 582,9 *00350 ,001748 _.30

_2.0 2.0 .96$09 582,5 °00164 .000818 ,00_66 ,000_28 I,08

32,0 3,0 ,94883 585,5 .0042& .002115 2°65

32.0 6,_ °95018 _Tg)_ ,0027_ .001_67 1.78

34.0 1.0 ,9_905 571.2 ,00151 °000803 i*Ob

34.0 2°0 ,94_39 58_,9 ,00_42 ,00_20_ *00_6 *002_2_ _,89

3&,O _o0 .94_47 585.9 °00522 °003103 )0067_ °003108 3,99

36.0 .0 .93507 570,2 ,00210 °0O1O48 +0O2O3 .301013 I,52

38°0 .O ,94683 572°5 .00220 °001097 ,00221 °901102 I.55

_0,0 ,0 ,94906 575,9 ,00256 ,001_77 *00,57 .001282 1.58

4_.0 _2.0 .96C26 380°5 ,00?03 °001_13 _°3_

42°0 ,0 °95242 577.2 .00250 ,001_47 ,002_7 ,0©[232 i,77

4&,0 .0 °95865 585,2 ,00213 .001062 ,00_£5 ,001072 i°_2

48,Q °0 ,97]45 585,9 .00177 )0008@3 ,00179 ,000893 i.37

52,0 ,0 ,94291 574,5 .003a9 .0017&] .00_5 ,0C1721 _.65

52.0 12,0 °95634 575)9 .08177 ,000883 1,35

55.0 .0 .97_81 589.5 ,00138 .000688 *00!4C ,000698 l. OB

58.0 ,0 ,98_09 589,2 ,00118 ,00059_ ,93

58,C t_.o .96082 576,9 ,00136 .000678 1,06

58.0 -12._ °95150 576.2 .00250 °001_47 _*03

_,0 -12,0 ,96809 581.2 )00162 1000808 i°33

36.0 -8*0 .96_i 583,2 )00187 )000933 I,24

36,0 -_o0 °9563_ 586°2 ,00381 ,001800 _,5_

_°0 -3,0 °95_98 586,5 ,00430 ,00Z145 ,00&35 .002170 _,85

3_°0 -_.0 ,85018 579.2 .00319 ,001591 10051] °001551 _.28

30,0 -_,0 ,9591_ 586,2 ,00361 °001801 ._0_2 °001806 _,31

_8.0 -3,_ ,98097 589,9 ,00197 *000983 I,39

3_,0 -I_.Q ],03693 617.5 ,0004_ .O00ZI9 .O_OA_, ,000229

32.0 -12,0 °97825 583.5 °O0]Z5 ,00062_ ,82

30.0 -I?.0 ,977_1 585.2 ,00124 ,000519 ,O01t6 ,000529 °89

19,0 -i?.5 ,97W25 58_,2 °00138 ,000688 .86

17°5 -11,C .97_0[ 5fl_,5 ,001_9 .000743 °80

15.5 -2.5 .9T337 585.9 .00161 .000803 ,87

16,5 _2,5 .9?_81 585,2 ,00l]8 ,000888 ._01_ .000728 ,81

17,5 -2,5 ,96641 580.2 .00149 10007_3 I0_i_ ,000_ ,7_

18.5 -2,5 ,97873 587.5 *00_60 ,000798 tOOlS0 ,000898 ,98

19,5 -2.5 ,96697 980°2 .001_i ,P00709 ,0013i °000653 ,85

_0,5 -2.5 ,96_41 579.9 ,08145 )00072_ )00155 ,000673 .87

21,5 -2,5 ,97089 582,5 *00139 .000693 .001_8 °000738 °82

22.5 -2,5 ,95809 580.9 ,00139 ,000693 100152 ,000758 °82

23o_ -2,5 .96_7_ 573.5 .00033 ,800165 ,ZO

24,5 -2°5 ,98809 583,9 ,00170 .0008_8 I,II

1.1o C ,98818 542°5 °02048 °010218

1._0 o .97985 652=2 .01797 .00896_ )018:_ °009059

2.60 O °99888 641,5 .01052 °005248

3.50 0 ,99184 63_,9 ,0117_ °005856 *OlI7_ ,0058_6

_.60 '? ,99_28 639,2 °01077 .005372 )01112 °0055_7

6,60 3 °88992 635.5 *Oi02B .005128

R°60 _ ,99_Z8 637°_ .01027 ,00512_

IO.6C C )99_60 637.2 ,0103_ ,005158

2o60 _C .9507_ 57[,9 .O02O& .O010lfl

4.6C 90

2.6C I_C

.95130 572.5 ,0020_ ,OOlOlfl

°95858 568.5 .0002_ ,000120

.96585 582,2 °00170 ,0008_8 °00171 ,00085_

_,0 -io0 ,96194 580,9 oOO50q °001018 )OOZll ,001053 _.76

34)0 &,O ,gS&lO 587.2 ,00_60 ,002295 .00_85 .002_19 _.01

34)0 5°0 ,947_9 57_,2 ,00325 ,001621 ,00283 .001_12 _.2_

34,0 6,0 ,9_906 58012 ,00365 °001821 .0(135B ,001fl36 2.52

36,0 5,0 ,94739 577,2 +00313 )001561 _.17

38,0 1,0 ,95_3a 581+2 ,00201 ,001003 *0{1189 ,0009_3 1.33

38,0 2,c' *98_76 590._ .00106 .000529 ,69

_a.o 8.0 )9_739 57_,2 ,00251 .001302 100250 ,001297 1,72

_4,0 6.0 °95_02 575,9 100165 o00_823 ,0[)I_i °000803 |,17

_4,0 _.0 .97_05 586.5 .O01_l ,00070_ 100148 .000743 |o0_

64°0 2.0 ,96530 582°2 ,0020_ °001018 )00198 ,000988 1.34

_4,0 1,0 °9_977 58_°9 ,00203 ,001013 )_[)ZOS °001038 _.3_

6.0 .0 ,98_09 588,5 °OOllO )000549 .93

_°0 5.0 .88209 590.Z ,00]05 ,000529 ,301115 .00057_

6,0 i0.0 .q7425 583.9 .00116 e000579 °98

[2°0 10 °99_18 59g12 ,00103 ,00051" #0()129 ,000543 ,88

12.0 5,0 .98880 _l,_ ,0009? ,00048_ .76

12,0 ko.O ,96809 582°2 .00132 ,000658 ,Ocl?_ .O00blw i°O5

18.0 *0 )88_09 588°_ .0(310_ ,000519 °01311_ °00056_ ,85

30,0 °o .96_50 577.5 .00122 ,O0060g ,97

q2oO .0 .99104 593.2 °0010_ .0005[9 ,83

h

1.60

1.41

.92

.80

.80

.81

,67

.67

I
I'O
0
/'o
.p-

aThermoeouple locations for which z and/or _ stations are provided are for models; x and y stations for the_e modelll are

measured from model orlglns.

b h measured in Btu/ft2-sec-OR.
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6. h_-Inch-Diameter Instrumented Cylinder and Dummy Cylinder 6.4 Diameters Upstream, O(lset 2_.5 ° - Continued

x, In

2.O
12.0

2u.5

28._
2_.c

2_.C

20.5

Z_.5

3O.O

31.0

3_.C

2.o

2.o

12.0

1_,0

¸3O,O

31.9

32.C

32.O

32.0

3_.0

34.0

34.C

36.q

3B.C

_.0

2.0

_.0

_8.0

52.C

52.O

55.0

58,9

58.O

36.O

36.O

3_.0

32._

3_,0

28.3

32.C

30.0

19.C

17.5

16.5

!7.'.

2:._

21.5

22.5

23.5

24,_

3_.0

3_.0
3_.9

3_.0

36.0

38.0

3B.0

_4.0

44.0

6.0

6.O

12.0

12.0
12.0

ta.O

3O.0

_2.0

if) M • 4.44; R = 3,11 x 106

Te

y, In. z, in. _, deg Tt Tw' OR h NSt hc Nst, c

{=) (a} (b) (b)

.o .959_7 594._ )00187 .00067_ .90

.0 °95731 591.9 °00122 o0004_I .88

.o ,96325 597.2 .00131 *000473 .96

12.C .95731 593.2 *00131 )00047_ ,97
4.0 °93840 581.9 ,00175 °000632 I._1

.3 .93624 582.5 )00238 .000860 1.93

-5o0 .96163 593,2 *00109 • 00039_. ,92

-5,0 ,96_33 49_,5 *00102 *000368 ,8_

.0 ,9773(3 617,9 .00616 ,002229 ,00621 .002243 7.33

12.0 .95569 591.2 *00123 * 000_4_ )92

.O °952_5 587.5 )0010_ .000376 )00091 .000329 .91

-12.0 )96325 596.9 )00152 °000549 ,76

12,0 ,96217 597,9 ,00180 • 000650 ,TB

-12,0 .96433 595)2 ,0010_ °000376 ,68

12.0 .95353 590)2 .00124 • 0001*68 ,78

1,0 .98162 622)2 )00643 *002322 5._9

_',0 )95569 598,5 ,00359 ,001297 2°90

2,C .9A056 587.2 )00310 oOOL120 .00282 °001018 2.65

3*9 °94272 589.9 )00365 )001318 2)90

6.0 ,9_326 586,9 *002_ 1 *000870 1,93

1,o *94488 588.5 ,00193 )000697 .00172 .000621 1.65

2.0 *93678 589)5 °00<.82 °001741 .00510 .001842 3.65

3°0 .92543 585.9 )00619 )002235 .00598 °002160 _*.95

.0 ,93948 58_)9 100194 ,000701 .00181 ° 00065,1 1.6_

,0 *95785 59_o2 *00178 *0006k3 )0019_, °000701 1.50

.95623 594,5 )00200 .000722 )00202 °000730 1.80

12.C )94650 587.9 .00214 .000773 1.89

.c )95_61 591*9 )0020_ )000731 ,00199 °000719

• 0 .96379 596,5 ,00160 * 000578 ,00162 °000585 1)90

,_' .96758 598,2 )001_7 )000_31 ,00147 .000531 1,35

.C )96866 598.9 .00103 ) 000372 .00102 °000368 1.23

J2.o ,94596 584)5 ,00159 * 00057A 1._1

• 0 )97_98 _99)9 .00102 • 000368 )00101 .000365 i°21

°0 )9805& 604°9 )00004 ,00030_ i.00

-12.0 .93300 579.9 )00232 .000838 2.52

-12,C, )96001 592.9 )0012] )000437 i,10

-8.3 )9_731 592°9 )00159 )00057& 1)_.3

-3,C )9_6_0 592)9 )00412 )00148_1 3,81

-3,C )9¢326 592,_ .00436 )00157_ .00(,34 ,001567 3,93

_3.0 ,95353 395,5 *0026_ ,000953 .00263 .000950 2.38

-3,C *93623 597)2 )00327 *001181 °00326 °001177 2°79

-3.O ) 96866 600)9 )00213 )000769 2,54

-12,0 .967_8 591_) 5 • 00086 )000311 )00068 .000246 .76

-12._ ,96758 596.5 ,00075 )000271 ,60

-12.5 .96595 596)2 ,000_9 ,000321 .61

-11,o ,9654[ 59_)9 ,00102 * 000368 .78

-2,5 .96758 397)2 .00117 ) 000_30 .88
-2.5 *96433 594)2 *00103 .000372 .00100 ,o00361 *79

-2,5 .96217 _9_)9 *00104 )000376 100090 °000325 .79

-2.5 )96832 597.9 ) O0 _.0 ), )000365 )00 !,L9 )000_30 ,_._.

-2,5 .96271 593)2 .OOt03 )000372 .00097 ,000350 ,86

-2,5 °96595 595)2 .00102 )00036B ,00108 .000390 ,83

-2.5 )96541 594.9 *00104 .000376 ,00103 . D00372 .86

-2.5 .96325 594.9 .00129 .000666 °00130 ,000_69 1.0_

1.07-2,5 .96217 596)5 )00125 ,000451

I. 10 0 ,96866 638.2 *OlBSfi .006699

i,60 C_ )98757 638,9 )01430 *005164 ,014k.I .005204

2,60 0 )99783 6t_1o2 )01127 ,004070 )01246 )00_500

3,60 C °99351 630,2 .01127 °004070 .01118 .004038

t*°60 _ )99_05 637.2 °01050 ,003792 .01143 ,00a128

6.60 0 )99027 633.2 * 00962 *003_34 °00960 .003_67
8,50 0 ,99135 631,5 ,00869 °003138 .00869 .003138

10.60 0 .98973 629)5 ,00807 .002914

2,60 90 ,94650 586,5 )00162 ,000585 .00131 .000473

_,60 qc, )945_2 586)9 .00163 .000589 *00128 *000462
-I°O )95353 692,9 *00216 *000780 .00228 ,000823 1.98

'_,o )93678 587.9 ,00_16 *001502 *00422 ,00152'_ 3.30
5.0 )94056 588.2 )00345 )0012_6 °003_8 .001257 2.61

6,0 )9309_ 587.5 .00343 )001239 .00346 °001250 2,60

6.0 .937fl6 585,2 .00296 .001069 2.26

1.0 .95947 594*2 *00141 .000509 .00150 .000642 i,21

2,(] .95677 59_,2 .00117 )000W23 i.00

8.0 .92489 37_t.2 ,00217 ) 00078& .00203 °000733 1.92

6,0 ,95947 59&.2 ,00165 ,000596 .00170 ,0(]0614 1,39
4.0 ,97190 601.2 ,00121 • 000_.37 *00130 ,000_69 .97

2.(] ,96217 595.2 ,00157 .000367 )00163 .0(]0553 1.33

i.(] ,96109 59_oq .00157 .000567 )00160 )0005_2 i._3

•0 .98054 603,2 ,00057 )000206 .6_

I0°0 .96593 593,9 )00082 )000296 .7_

•0 )98919 608,5 .0005_ )000195 .5_

5.0 ,99297 511.5 ,00062 *00022_'. ,56

10.0 *96433 595,9 ,00082 .000296 .96

,0 ,98162 603,9 .00051 o00018_ .55

•0 )98433 606.5 )00051 )00018_* .59

• O )98865 607.9 )00050 ,000181 .6"5

h

1.32

1.02

,80

.75

.68

,62

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from model origins.

b h measured in Btu/ft2-sec-°R.
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TABLE Ill - }tI_:_T TB.'%NSF)';_ _I]'AS[BEMENTS FOB VAI{IOUS PllOrFI]}_12}_.,_N(7I-; :_}l.Atl}:._ _5 L, TLI IN[}J - C,_ntl]l_lld

6. 1.4-1nch-Diameler Instrumented Cylinder and Dunlmy Cylinder 6.4 Diameters Upstream, O_fsei 26.5 ° - Concluded

(g} M = 4.44; R • 2.10 x 106

Te

x, l. y, in z, in. _' deg! Ti

I_} (a)

2.0 ,0

28,0 12,0

2S.O 4.C

Z8.0 ,0

20.5 -5.0

3t.0 .0

31.0 12.0

2°0 -12,0

2,0 12.0

1Z.0 I2,0

3c.0 1.0

]1.0 2.0

32.0 2.0

32.0 9.0

_2.0 6.C

34.0 Io0

3_.o 2.0

9a.O _.0

36.0 .0

3B.O .0

_O.D .0

_4.0 12.0

_2,0 .0

_8.0 .0

5Z.O .o
52.0 12.C

_8.0 .0

58.0 -12o0

_6.0 -8.0

56,0 -3.0

3_.0 -3.0

32.0 -3.C

31}.0 -_.0

28,0 -3.0

32.0 -12.0

17.5 -Ii.0

15.5 -2.5

16.5 -2.5

19.5 -P.5

23.5 -2.5

2_.5 -Z.5

3,*.0 -1.0

3'..0 5.0

3,+.0 6.0
36.0 6.0

38.0 l.C

*,4.0 8.O

_t,.0 6.0

_-_,. 0 *,.0

_,4.0 ].0

6.0 ]O.0

I.i0 O

1._0 0

2.6C C

_.60 0

_.60 0

6.60 0

S.60 0

I0.60 0

Z ,60 90

4,60 90

h

Tw, OR h Nst h c Nst, c _ _

_b) Ib)

,95373 597,5 .00159 .000859 .93

• 956?0 590.5 ,0010_ .000562 1.02

.9999_ 58l.g .001_4 .OOO_Z_ 1.38

.93776 582.5 .00195 .00105_ _.07

• 96_82 59_,9 .0010_ ,000559 .9_

• 97185 _17,9 .0051_ .002_T8 .00_IH .002_00 5.30

• 95670 590,5 ,00104 .000562 °99

.97023 600,5 .00131 .000708 .85

,96S_i 601.2 .00160 .000_65 .87

.95_53 589,9 ,00105 .0005_@ ,77

,975_ _19.5 ,005_8 =00_85_

.955_2 _01.2 ,00295 ,001590 3.01

• 9_i00 5BS.2 .00269 .OOZES& .00_33 ._01259 2.SO

,9_533 590.9 .00289 ,001562 _.98

,9a6_2 587.9 .0019_ ,0010_3 1.75

• 9_5 585,_ .00162 ,000876 .00]_6 .000789 1.59

.9_66T 5SS,9 .O0_So .002_5_ °00_9S °002151 ].88

,929_ 588,2 ,00_0 v .0027_0 ,00&99 .002692 _.61

,9_317 585.2 .001_6 ,0d0789 .00135 ,000795 I.q9

.qSS86 593.5 .00132 .000713 .00]37 .OO07_O I,_0

,959_5 595.5 .00161 ,000070 =One6? .000881 l.�h

,95119 589,9 ,00190 ,001027

,96009 595,5 ,001_2 ,00076_ ,00L5_ .0007_& l,a9

,970_3 599,9 ,OOlZ9 ,000_97 ,00.31 .00_708 1,_3

,97510 601,9 ,00102 .000_i .00102 .000551 1,15

,97_56 601.5 .00101 ,000_5 .OC_O_ .0005_i l.lO

.95075 587.9 .00132 .00071_ 1.50

•985_8 607.2 .00071 .00038_ .SO

,9_992 585.5 ,00195 ,00105_ _.81

.964_2 596.9 .00122 ,000_59 1.3_

,9_750 592.9 .00291 .00}573 3.16

,99317 591,9 .00360 ,001996 .OQ]b9 ,OOl9qQ 3.91

.95075 592.2 .00251 ,001357 .00:'_8 .0013_0 _,61

• 95615 598.5 .00269 .001#54 .002&_ .002&5_ 2.72

,970_3 602.5 .00160 .000865 I,?0

.969_9 596,5 ,000_ .000_1 ,003_ °DOO_ o71

.96698 596.5 .00085 .000_59 .79

,96915 597,9 ,00102 .00055£ ,95

• 96516 595.5 ,0010_ .000557 .UOI(_O .0005_I ,95

.961_7 596,9 .00096 .000519 .00077 ,000_16 *86

.9_596 597.2 .OOIZ2 .000_59 .0_:21_ .000692 _.31

,96205 59&.9 ,00130 ,00070_ 1,37

.96157 656,5 .01852 .010010 1.60

.97993 6_0.2 .OlSBB .007502 ,O/qll ,007626 1.2_

.9S971 6_0,2 *010_6 ,005_5_ ,OllTl .006329 .90

.98592 637,2 .0103_ .00558_ .CICZ% ,005535 .89

.98697 656,9 .009801 ,005297 .Ci78_ ,80586_ .85

.9_912 632.2 .OOsS@ .00_00 .0o88a .00_778 .TV

=98576 s51,5 ,00B53 °00_I0 .0085_ ._0h616 .T&

198_]_ 5_8,9 ,O080Z .00&135 .69

.94_25 585_9 .00182 ,00098_ .00_ °000795 .66

,99517 58_.9 .00191 .001032 .0_161 ,OOOSTO °69

,952_7 592.2 .O019& +0010_9 .30_02 .00[092 _.18

,93992 589.9 .00362 .001957 ,0c369 ,00199_ 9,62

.9_519 589.5 .00289 .001562 ,CC293 ,00!58_ 2.92

•9_100 5B9,5 .00_95 .00158_ .CC_95 ,OOt59& 2,95

.93992 585,9 .0025h .O01_S_ 2.61

• 96103 595,2 .00105 .0005_8 .CC115 .00C622 ].31

,93_51 579.5 ,00193 i0010_ ,OCII@3 ,000989 210S

.96265 598.2 .00125 .000_76 .or _3 .000719 1.30

.97_56 601.5 ,00102 ,000551 .0i_09 .000589 i*I0

.96590 597,2 °00130 .000703 .OC]2_ .000670 i._3

°966_4 599.5 .00131 .0007_8 .D(l128 .000692 I,_i

,_718_ 598,9 .0006S .000_6_ I,00

I
ro
o
ro
_--

aThermocouple locations for which z and/or _ stations are provided are [or models; x and y stations for these models are

measured [rom model origins.

b h measured in Btu/ft_-sec-OR
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-,-t-
oJ
0
oJ

!

x. in.

2,0
12.0

20*5

28*0

28*0

28*0

20*5

24,5

30.0

31,0

34,0

2,0

2.0

12,0

12.0

30.0

31.0

32.0

32,0

32.0
34*0

94.0

3,.0

36.0

38*0

40.0

44*0

42.0

44.0

88.0

52.0

52,0

55,0

$8.0

58.0
$8*0

44.0

36,0

36,0

34.0

32,0

30,0

2S.O

34.0

32*0

30.0

19.0

17.5

15.5

16.5

17,5

IB*5

19.5

20.5

21*5

22*5
23.5

24*5

34.0

34.0

34.0

34.0

36.0

38.0

38.0

44.0

44.0

44.0

4_.0
44*O

TABLE III. - HEAT-TRANSFEH MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 0.70 INCH Conhnued

2.8 inch-diameter cylinder swept forward 45 °

(a] M _ 2.65; ]_ = 2.56 x 106

Te

y, In. z, in. _, degi

(al (a)

:8
.0

12.0

4.0

.0

-5.0

-5.0

.0

12.0

.0

-12.0

12.0

-12.0

12.0

I*0

2.0

2. O

3, 0

8.0

1.0

2,0

3,0

.0

,0

*0

12o0

,0

*0

*0

*0

12,0

,0

*0

12.0
-12.0

-12.0

-8*0

-3.0

-3.0

-3.0

-3*O

-3.0

-12.0

-12,0

-12,0

-12.5

-ll,0

-2*5

-2,5

-2,5

-2,5

-2,5

-2,5

-2,5

-2*5
-2,5

-2,5

i0.55

8*55

6*55

4.55

3.55

2.55

1.55

*55

6.55

8.55

2*55

180

180

180

180

100

180

150

180

135

135

135

I0.55 90

6.55 90

4,55 90

2.55 90

10.55 0

8.55 0

6*55 _4.55

3,55 _
2.55

• 55 0

h

Tw, OR h NSt hc Nst, c _

{bI _b)

*95902 588,9 *00462 ,001006 *97
.95510 582.5 *00374 .000815 *97

.95790 383.2 *00354 *000771 ,9B

,95397 583.5 °00_16 *000906 1*07

,94892 592,5 *00753 *001640 2.02

,98989 658°5 ,01746 *003804 4,73

*95959 584,2 *00352 *000767 *94

*95397 588*2 *00532 *001159 1.48

1.00561 671.2 *01621 *003531 *01673 *003645 4.73

*95453 587.9 ,00511 .001113 1.41

1.01515 602.2 *00043 .000094 *13

*96520 591.5 *00454 *000989 *98

*96239 591o2 *00473 ,001030 *97

,9640B 587,5 .00367 .000800 .94

.95229 585.5 *00412 °000898 .98

.98933 652.5 *01551 *003379 4*31

.97362 618.5 .01021 *002224 2*89

.96576 593.5 .00503 *001096 .00477 .001039 1.49

.96295 608.5 *00923 *002011 2*52

.9_612 599,5 *00974 *002122 2,61

*99807 604.9 *00207 ,000_51 *59

.9646_ 580.2 ,00222 *000484 .62

*95173 582*9 *004_2 *000963 *00_16 *000906 1.22

.967_4 584*2 *00200 *000436 .00199 *000834 *58

.93489 567,9 *00220 *000479 ,00209 .000455 *63

*93377 566*9 *00319 *000695 ,003|9 °000695 *98

*96387 585.5 *00607 *001322 1.65

*95835 571.9 .00341 *000743 °00341 .000743 *97

.93657 572*5 °00377 *000821 *00578 *000823 I*11

*92984 572.2 *00478 *001041 ,00_70 .001041 1*43

.92647 571.9 *00527 *001148 ,00527 *001148 1.54

.94163 577*2 *00_8 *000976 h32

.93040 573.2 *00513 *001118 ,00513 *001lift 1,59

,93435 574,9 *00509 *001109 1.59

*94219 574,2 °00351 *000765 1.07
.95004 578,5 *00341 *000743 1.04

*94499 584.2 *00559 *001218 1.76

*94892 593*9 *00819 *001784 2*44

.96351 582.2 *00260 *000566 *77

.95790 585.5 *00411 °000895 *00401 *000874 1.23

.96632 608*5 *00576 *001908 .00873 ,001902 2*58

.976k2 638.2 *01592 *003468 .01632 *003555 4*43

,96320 606.5 *00844 *001839 2*69
*94106 579.5 *0051_ *001120 ,00516 *001124

.95361 586*9 *00510 *001111 ,00500 *001089 1.53

.96295 590,9 *00466 *001015 ,00461 *001004 1.38

,96295 585.2 ,00341 *000745 *96

*96015 583*9 *00349 *000760 *93

,96351 587*2 ,00367 .000800 .95

.95622 582.2 ,00353 *000769 *00347 ,000756 .98

*95285 580,5 *00363 .000791 *00345 °000752 +97

*96576 587.9 *00349 *000760 .00377 *000821 *96

.95510 581,5 ,00354 °000771 .00341 ,000743 .94

*95453 581.2 *00346 .0007_4 *00339 *000739 .93

*95846 583,$ .00357 *000778 .00352 *000767 .9?

*95790 587.9 *00457 *000996 .oo46a *001011 1*23

.95397 589,2 *00551 *001200 *00569 ,001196 1.40

.95229 591.2 .00626 *001364 1.73

.94219 562*2 *00114 *0002_8

.95397 570*5 *00146 *000318
,96464 580*9 *00165 *000359

*97586 601,2 *00374 *000815

.99214 596.2 *00188 ,000410 *00181 *000394

,99775 601.2 *00215 *000460 *00221 *000481

I*00897 600*9 *00068 *000148 *00062 *000135

1.01683 606*5 *00088 *000192

*97362 580*2 .00079 *000172

.97193 581*5 *00123 *000268

*97418 587.9 *00198 *000431

1,01010 608.5 *00191 *000416 ,00210 *000457 *62

*96015 597.9 .00676 *001473 .00697 *001518 1.90

.95397 603.9 *00962 .00209e .00964 *002100 2*60

.95285 625.5 .01046 *002279 *01099 ,002394 2.02

*95510 600*2 *00B12 .001769 2.27

*95678 572.9 °00150 *000327 *00158 *000344 *43

,96183 577.2 .oole4 .ooo357 .47

*94780 _81,9 *00654 ,000989 *00456 *000993 1*29

.94948 576.2 .00302 .000e58 .00300 .000654 .85
.95566 573,9 *00185 .oeo4o3 .oo183 *000399 .55

*95597 574,2 *00200 .00043e .00206 *000449 *58

.94163 56e.9 *00255 *000556 .00238 .000518 *79

.94948 567.2 *00130 *000283 *59

,93229 571,5 *00165 *000359 .75

,9_836 571*5 *00228 ,000497 I*04

.9_836 574.2 *00312 .000680 1,42

.98877 S18.5 .00611 *001331 *66

*98260 608,5 ,00574 *001250 .62

,97923 606.2 *00575 °001253 *62
*97698 605*2 *005_5 ,001187 *59

*97586 611,2 ,00e06 .001756 .0_813 ,001771 .87

,99102 648,9 ,01571 ,003640 *01047 *004024 1,81
1,00168 665,5 *01596 .004130 2.05

-1.0

4*0

5*0

6.0

6.0

1.0

2.0

8.0

6.0

8.0

2.0

1,0

aThermocoupte locations for which z and/or ¢ stations are provided are for models; x and y stations for these models are

measured from model or_.glns.

b h measured in Btu/ft2-see-OR.
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x, in.

2*0

12.0

20.5

28.0

28.0

28.0

20.5

24*5

30.0

31.0

34.0

2*0

2.0

12.0

12.0

3O.O

31.0

32.0

32.0

32*0

34.O

34.O

34.0

36.0

38.0

.%O.0

44.0

42.O

44*0

48.O

52.O

52*O

53.0

58.0

38.0

58.O

44.0

36.C

36.0

34.O

32.O

30.0

20.0

34.O

32.0

30.0

19.0

17*5

15.5

16.5

18.5

19.5
Z0*5

21.5

22.5

23.5

24°3

34*0

34.0

34.0

34°0

36.0

38.0

38°0

44.0

44.0

44.0

44.0

44.0

TABLE IlL - HEAT-TRANSFEI_ MEASUREMENTS FOIl VARIOUS PttO1UI_EHANCE SHe_PES; {, = 0.70 INC}t - CIIt}tiNut'd

7. 28 ir/t'h diameter c:ylu_der swept Iorwald 45 _+ (7oJltltLut'd

Po} M= 2.65; R . 1.31 x 106

Te

y, in. z, in. _. dee

Ix) lal

:o_
.0

12.0

4,0

.0

-5,0

-3,0

.0

12.0

*0

-12.0

12.0

-12.0

12.0

t°O

2,0

2.0

3,0

6.0

1.0

2.0

3.0

,0

.0

,0

12,0

°0

,0

,0

°0

12,0

*0

.0

12,0

-12.0

-12.0

-8.0

-3.0

-3*0

-5°0

-3,0

-3.0

-12°0

-12, 0

-12.C

-12.5

-11.0

-2.5

-2.5

-2.5

-2.3

-2,5

-2.5

-2,5

-2°3

-2.5

10.33 180

8.55 180

6,53 180

4.33 180

5.55 180

2.53 180

1.55 180

• 55 180

6._5 15_

4,55 1_

2,35 135

1C.55 90
4.55 90

2.33 90

I10,55 0

3,55 0
6.35 0

4.55 0

5.55 0

2.55 0

•55 0

h h

Tw, o R h Nst hc NSt, c _ I_ L

{b) _b)

,96254 577._ *00074 ,000319 ,T3

,95192 577.2 *00249 *001072 1.00

.95583 578.2 *00227 *000977 *97

*95136 576.9 *00250 °001076 I*15

,94609 581.2 *00_39 *001890 1.89

*98378 627.5 *01165 *005007 5.70

,95639 579.9 *00220 *000947 .9B

,95024 573.5 *00317 *001365 1,43

,99944 &42.2 °00958 °004124 ,01008 *004)40 4.50

°95303 579.5 *00292 °001257 1*50

°99049 58919 .00035 *000151 *]9

.96981 581,2 *00064 .000276 *09

.97057 381.2 *00055 ,000237 *67

°9597_ 383°2 .00250 *001076 1.00

.94912 576*2 *00277 ,001193 1*02

*98322 618.2 *00832 *003582 3.89

.9625_ 390.9 .00_33 °001864 2.22

,95359 575*9 *00205 *000885 ,00185 *000708 I.i0

.95695 385.9 °00_11 ,001769 2*01

,9_744 584*9 .00518 .002230 2*51

*98490 392.2 ,00117 .000504 *55

.95807 5T_.5 ,0010_ .0004_8 .49

.94800 573.2 .00230 .000990 *00205 .000085 ].07

.95533 578.9 *00113 *000_86 .00115 *000493 °60

*9_241 566°2 *00120 ,000317 *00115 *000406 *62

.93570 566.5 ,00166 ,000715 .00166 *000715 *90

.94744 578.2 *00536 ,001_47 ].58

*95255 563.5 ,00199 °000857 *O019T ,000848 1°05

.95626 566*9 .00255 *001012 .00_56 *001016 1.28

.93011 565°5 .00282 .00121_ .00282 *0012|4 1.55

.92844 565*3 .00526 *001403 .00325 .001399 1,74

*94241 571*5 ,00257 *O0[t06 _,42

*93347 569*9 ,00307 °001322 *00507 *00]322 I°81

.95906 570.9 .00285 *001227 1*39

.94521 570.9 °00198 ,000852 1.09

.95248 57_.5 .00186 *000801 1.04

.94744 57_.9 .003_5 *00t347 1.96

,95156 588*2 ,00462 .001989 2,43

,95863 57803 *00140 *000603 *76

.95_59 575*9 ,00200 *000861 *00193 *000831 1,08

.95918 590.2 .00_02 .001751 ,00596 *001705 2.08

.96645 612.3 *00813 .003500 *00824 *003547 4.09

.95918 59_.9 *00529 .002277 2.66

.94409 576.5 *00305 .00131_ .00304 .001309

.95248 579°2 .00292 *001257 .0028_ *001223 1*57

.95918 582.2 .00258 *001111 .00753 ,001089 1,32

,95865 579.2 *00227 .000977 1,04

,95305 578*2 ,00229 *000906 _*03

.96030 581.2 *00239 *001029 *98

,95_03 57_.5 *00232 .000999 *00;_25 *000969 1,02

,94968 574,3 * 662_6 ,000996 °00210 *000964 ,92

*96310 583,9 *00218 *000939 .00252 *001085 *97

,95]92 575.5 .00229 ,000986 ,00215 ,000926 l.Ot

,95192 573*5 ,00214 .00092_ ,00207 ,000891 .96
°93583 577,9 *00208 ,000895 ,00208 *000895 .92

,93527 579,9 *00273 *001184 ,00281 .001210 1.2_

*94968 579,5 *00341 .001468 .00_40 *001_64 1.55

*94800 579,9 *00378 *001627 I*80

.94909 562*_ *000_7 ,000288

,9597& 571o5 *00058 *000250

*96422 576.9 *00076 .000327

.96477 582,5 *00]83 .000788

*97484 384*9 *00]I_ *000499 ,00]14 *000_91

,98099 590.5 *001_; *0006_1 *00]48 °000637

,98546 588.2 *0004( *000198

,99776 594.9 *00039 *000168

.96198 572.9 .00038 *000164

.95974 572.9 *00053 ,000228

.939]8 576.2 *00097 .000418

.99275 597.9 *00095 *000_09 .33

,95807 584.5 *00335 .00|_42 *00_85 *001657 L,60

.94689 575*5 *00386 .001662 .00327 ,001408 l.B9

.95303 594.5 ,00573 *002467 .00580 ,002497 2,73

.95527 586.9 .00430 *001051 2*02
095869 572,5 °00075 *000323 *00089 *000503

,95751 572.9 ,00097 ,000_18 .49

.94912 577,3 °00255 ,001098 *00256 .001102 h29

*95080 572.5 *00160 *000689 *00158 *000680 .82

.93527 572,2 ,00090 ,000387 *00090 *000387 °47

*95192 571.2 *00118 ,000308 *00127 *0005_7 *6t

*93962 567*2 ,00143 *O00bl6 *00122 *000525 *78

*94689 565.9 .00090 ,000387 .58

.93235 558,5 ,00121 *000521 ,78

.95850 56_.2 ,00164 *000706 I*OO

.982l] 603,9 *00_42 *001903 .68

*97396 397,9 *00_36 ,001877 .6?

.97316 598.3 *00395 *001701 ,60,

,96869 593.9 *0040_ *001739 .62

.97260 598.2 *00509 *002191 *O0_8Z *002075 ,78

.9843_ _23.2 *01009 .00_3_4 ,0_194 ,005140 1*54

.99552 649*5 *01326 *00570_ 2,03

-i.0

4.0

5,0

6.0

6,0

1.0

2,0

8.0

6.0

2.0

1.0

I

1"o

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations [or these models are

measured from model origins,

b h meaJ_ured in Btu/lt2-sec-°R.
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cJ
O
Od
!

_ TABLE HI. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 0.70 INCH Co_alnu¢.d

7. 2.8-inch-diameter cylinder swept forward 45 ° - Continued

Te

x. in y. in. z. in _. deg

lal (al

2.° .o12.0

28.0 12

28.0 _.0

28.0 .0

20°5 -5.0

24.5 -5.0

30.0 .0

31.0 12.0

2.0 -12.0

2.0 12.0

12.0 -12.0

12,0 12.0

30,0 t.O

31.0 2.0

32.0 2.0

32.0 3.0

32.0 6.0

34.0 1.0

36.0 2.0

3a.o 3.0

36.0 .0

33.0 .0

40.0 .0

_.0 12.0

42.0 .0

_4.0 .0

_8.0 .0

52,0 12.0

55,0 .0

58.0 .0

58.0 12.0

58.0 -12.0

W4,0 -12,0

36,0 -8.0

36,0 -3.0

34.0 -3.0

32,0 -3.0

30.0 -3.0

28.0 -3.0

34.0 -12.0

32.0 -12.0

30.0 -12.0

I�.C -12.5

17.5 -11.0

15.5 -2.5

16.5 -2.5

17.5 -2.5

18.5 -2.5

19.5 -2.5

20.5 -2.5

21.5 -2.5

22.5 -2,5

23.5 -2.5

24.5 -2.5

10.55 180

8.55 180

6.55 180

4.55 180

5.55 180

2.55 180

1.55 ]80

• 55 ]B0

_.55 135

2.5_ 13_

10.55 90

6.55 90

4.55 90

2.55 90

10.35 0

8.55
6.55

3.35

2,55 0

• 55 0

(c) M • 3.51; R = 4.02 x 106

34.0 -i.0

34.0 4.0

3_.0 5.0

34.0 6.0

36.0 6.0

38.0 1.0

38.0 2.0

_4.0 3.0

44,0 6.0

_4.0 4.0

44.0 2.0

_4*0 1.0

Tw, OR h Nst h e Nst. c

(b} (b)

.95748 532+5 .00388 .000752 .91

.95245 578,9 ,0031| .000603 .93

.95581 576,9 ,0028T +000556 .93

.94462 57_e_ .00389 e000754 Io38

°92336 577._ ,00704 ,001364 2.36

.96867 63Z.5 ,01508 ,002922 6.94

.95525 576.2 ,00281 .000545 .87

.9457_ 579.9 ,00514 .000996 1.70

.99776 688.2 .03289 .006373 .03_00 .006588 t2.]8

e93958 575,2 ,00489 ,000948 1.78

,96420 587.5 .00383 ,0007_2 .94

,96028 582,5 ,00363 ,000703 .90

• 96196 582.5 .00301 ,000983 .91

.94797 572.9 .00302 .000585 ,93

e96699 656,5 .02657 .005149 8.92

.95133 616,2 .01792 ,003472 6.20

.94574 587,5 .00752 .001497 ,00725 .001405 2.58

e93791 611.5 °01464 .002837 4.91

.91441 364.9 .006W6 .001252 2.13

.99552 591.9 .00048 .000093 .17

.94909 571°2 .002W2 e000_69 .84

• 93175 576.2 ,00671 .00]300 ,00656 .001271 2.13

,97_82 98],2 ,001Z7 ,000246 ,00127 °000246 °_5

,94_62 566.2 ,00199 .000386 ,00197 .000382 .68

.92392 555.5 .00233 .00045 .00230 .000446 °79

.92896 567.2 .004_5 .000862 1.62

.91553 551.2 ,00247 ,000479 +00242 °000_69 .88

.92616 557.9 ,002_7 ,000_7' .00250 .00048_ .87

,912]8 5_9.5 ,00262 ,000501 ,00268 ,000519 .97

1,00_79 611.5 .00466 .00090_ I,82

e96196 581,2 ,00_61 ,000506 ,00278 ,000539 .�T

,9530l 576,5 ,00274 ,00053 I.I0

.96531 586.5 ,00396 ,000767 1.62

.96028 582.5 .00390 ,000751 1.49

,9_294 571,2 .00393 ,000762 i,51

• 92560 566,5 ,00551 .001068 i,99

.94853 573.9 .00347 ,000672 1.26

.93511 575.5 °00611 ,00118_ ,00600 .001163 2.30

• 94126 609,2 .01341 .002599 .01350 .002616 4.76

,94406 6]8,2 .01602 .003106 .01625 .003149 5.gl

.9a294 578,5 .00592 .001147 2.06

°90770 553.2 ,00_60 .000391 °00457 .000386

.92786 566.5 °00_78 .000926 .004a8 .000868

,00436 .0008_5

1,73

• 94630 576.5 .00_65 .000062 1.62

,95748 576.5 °00269 .0005_1 .90

.9_636 576.2 .00271 .000525 .86

• 7608_ 570.9 e00280 .000543 °83

,95301 573,9 e0027_ ,000527 ,00267 .000517 ,84

,94909 571,5 ,00276 ,000535 ,00_57 °000498 .8_

•96420 580.2 .00266 ,000515 ,00295 ,000572 .37

.94965 57|¢5 .00280 .000543 ,00275 .000539 .93

,94853 571,2 ,00281 .0005_5 .00278 .000539 .90

,9558] 576,5 ,00298 ,000577 +00299 ,000579 .96

,95_5 580.5 ,0043_ ,000837 ,00_40 .000853 1.39

.94686 500,2 .00518 *00100_ .00517 .001002 1.65

,9429_ 580.5 +00606 ,00117_ 2.0_

.97538 580.2 .00082 .000159

1.00167 594.5 .00052 .000101

t.00167 594.9 .00041 .000079

.97239 580.5 .00127 .0002_6

.90545 589.5 .00133 .000258 ,00135 .000262

• 93993 591.5 ,00099 °000192 .00091 .000171

i,00671 597.2 .00032 .000062

1.02w05 607.9 .00039 .000076

.97818 581.2 .00052 .000101

.95252 572.5 .00077 .000149

1.00335 595.2 .000_3 .000083 .000_9 .000095 .17

.93679 596.9 .0100_ .e019_q .0102_ .00193_ 3._.

,92392 593.2 .0117_ .002275 .Ollb'+ .002256 _,02

,91553 575.9 .00951 i =0018_3 .00963 .0018_7 3.3_

.9250_ 589.5 .00996 ,001930 3.38
.96909 567.9 e00168 .000325 .00]72 °000335 .58

.95189 566.9 ,00115 .000223 .39

.92280 567.5 .00568 .001101 ,00569 .001103 2.13

.9_23l 56_.2 .00326 .000632 .00323 .000626 1.22

.9_406 565°9 .00]97 .000332 .00200 °000383 .70

.9%735 559.9 ,00i50 .000_91 .0015_ .000_93 .53

,92001 552.9 °00220 .000426 .00190 .000386 °81

,95304 572.5 ,00150 .000291

,94518 567,5 ,00212 .000411

,9_518 567,9 ,00229 .000_44

.94797 575.5 .00380 .000736

e98377 633,9 .01351 ,002579

e97147 6ZSe5 .014_3 ,002737

,96587 6_7*5 e0_499 ,002905

,95860 626.2 ,01606 .003112

,96308 629.2 .01597 .003095 .01565 .003033

,97_82 658.9 .02590 .005019 .02871 .005561

,97370 6_6.5 ,02005 ,003885

h

q

.66

1.00

1.67

1.39

1.56

1.67

1.66

2.70

7.09

aThermocouple Locations for which z and/or 0 stations are provided are for models; x and y stations for these models are

measured from model origins.

b h re,insured in Btu/ft2-sec-OR.
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TABLE Ill. HEAT-TRANSFI'Ht MEASUREMENTS IF'OH VAldOUS PIIOTU}tERANCE SHAPES; [, = 0.7(] INCH CuJitiaued

7, 2,8-i11(']1 diameter cylinder su, ept [olwald 45 o - Con, rout d

Te

x, In, y, In. z, In. _, deg 'T_

(_) (el

2.0 .0

12.0 *0

ZO,5 *0

28,C 12.0

2Bo0 _.0
28.0 .0

2O°5 -5.0

24.5 -5.0

30.O .0

31.0 12,0

2,O -[Z,O
2.0 12.C

12.0 -12.0

12.0 12.0

_0.0 i.O

31.0 2,O

32.O 2,0

32.0 3.0

_2.0 6,0

3_,0 1.0

34.0 2.0

34.O 3.O

36.0 .0

38.O °0

d*O.O ,0

_,'+, 0 12.0

+.2,0 .0

+*_.0 .0

_,8.0 .0

51.0 .0

52.0 12,0

55.0 .0

3B.O .0

5e.O 12.0

58.0 -12.U

4_,.0 -i2,0

36,0 -8,0

36.O -3,O

31,,0 -3.0

32.0 -3.O

30,0 -3.O

28.C -3.O

3**,0 -12,0

32.O -12.0

30.0 -12.0

19.0 -12,5

17,5 -II.0

15.5 -2.5

16.5 -2,5

13,5 -2.5

19.5 -2.'_

20.5 -2.5

21.5 -2.5

23°5 -2.5
2_.5 -2.5

I0.55 180

8,55 180

6+55 180

_.55 180

3.55 180

2.55 180

1,55 180

• 55 180

_,55 135

2,55 135

I0,55 90

6,55 90

_,5_ 90

2.55 90

10,55 O

8,55 0

6,55 O

_.55 0

3.55 0

2.55 0

• 55 0

(cO M = 3.51; R * 2.87 x 106

34.0 -l,O

34,0 4,_

34.0 5,C

34,0 _,0

36,0 6,0

3B,O l,O

3B.0 2.0

_4,o B.o

44.0 6.0

4,+.0 l,.o

4_,0 1.0

h

Tw, OR h NSt h c Nst, c _ FLL

is) Ib_

,95175 576,2 ,003a2 ,0009W2 ,99

.9_895 573.5 .0025b ,000705 .96

• 9_56 5P3.9 ._OZZ6 .0006Z8 .90

,9_7B3 572,9 ,00308 ,0008_8 i,_

.92932 568,5 ,00518 ,001_26 2,32

,97083 619,2 ,01193 ,003295 5,16

,95368 57g,5 ,00231 ,000636 .98

,94_71 575,2 ,_0_15 ,001143 1.89

1,00168 S68,8 ,02_29 ,006687 ,02536 ,006982 Ii,_6

,94390 572,9 ,0038] ,0010_9 Io74

.95393 582.5 .00334 .000920 ,98

,95544 57_,5 ,0034_ ,0009_7 ,99

,95736 576,9 ,00238 ,000655 ,93

,9_390 568,9 ,002_I ,000719 ,97

197027 _37,9 ,02009 ,005531 8.B9

,95063 _O&,9 ,01201 ,003306 5,3_

• 9&558 578,5 ,005_9 ,001511 ,00525 .001_45 2,63

,93941 595,9 .OiowS .002885 _.S&

.91_66 560.5 .00_77 ,001319 2.05

,99|02 589,5 ,O0057 ,000t86 ,31

,9_615 563,2 ,O01B_ ,000507 ,77

.93_ 568,2 ,0050_ ,00i377 ,O0_8s ,001335 2,09

,97551 580,9 ,00099 ,000273 ,00099 .000273 ._6

,9_502 564.5 .00158 ,000_35 .00155 .000_27 .73

• 92595 55¢,5 ,00199 ,0005_8 ,00196 ,C005_0 .96

.9304_ 563.5 .003_ .000947 1,69

• 9195_ 550.5 .00205 ,0005_4 ,00205 ,00056_ ,91

,92_15 555,5 ,00201 ,000553 .00203 *000559 ,96

.91305 5_?.5 .0020_ .000562 .002O_ .000562 .99

.92932 56_,9 .O0_OB .001123 2,16

• 90520 3&5,5 ,00227 ,000625 ,00227 ,000625 1.13

.90969 5_6.5 *00219 .000603 1.10

.93_2_ 56%.5 .00338 ,000931 1.79

,9_166 569,9 .0031_ .000864 1,66

• 9298B 562,2 ,00327 ,000900 l,b2

.92203 560,9 ,00439 ,001209 1,99

,96&_6 569.2 ,00275 .000757 1,39

,93605 570,5 ,00_67 ,00128b ,00_57 ,00i258 2,22

,94_22 595,9 .0i008 ,002775 ,01015 .002794 _.75

+9_6|5 60%,9 ,0_235 ,003400 ,01256 ,003_58 5,69

,9_90 37_,9 *00466 ,001283 2,19

,91922 556.9 ,00356 ,000980 ,0033_ ,000925

.93605 571.2 .00385 .001060 .00368 .001013 1.83

e95288 577,5 .00349 ,000961 ,00399 ,00095_ 1.65

.95736 575.5 ,00Z09 ,000_75 .90

•95_56 538,2 .00229 .O00630 .90

.95849 576.5 .002_i .000663 .96
,95_19 571,9 .00296 ,000650 ,09231 ,0_0636 .96

=94783 569.9 ,00238 ,000655 ,00221 .000608 .92

,9506_ _71,5 .00235 ,000647 ,00216 ,000595 ,96

.95063 371.5 ,00233 ,000641 ,002_8 ,000600 ,95

• 95_80 575,5 .00244 ,000672 ,002_7 ,090680 1.06

• 95344 577,9 .00370 ,001019 ,00377 ,O0103B 1.55

,9_783 576,5 *00418 )001151 ,00_15 ,001143 1.8_

.9&&46 576,5 .0_302 ,001382 2,18

• 96129 571,5 ,0008_ ,000291

)98205 582,_ ,00031 ,000085

,9q831 59_,9 ,00032 ,000088

,98261 585,2 °00102 ,000281

,97700 583,5 .0008_ ,000231 ,00080 ,000220

•98261 5_5,5 ,0008_ ,000_31 .00079 ,0002_7

1,00112 59_.9 .00036 ,000099

1,021_i 606,2 .00035 ,000096

,97k19 57B,2 ,00039 .000107

,9562_ 568,9 ,0006l ,OO01_B

1,00168 595.5 =0_0_0 ,000165 ,00_72 ,O0019S .30

,939&i 58[,2 ,00767 ,002112 ,007T2 ,002125 3,52

,92820 577,9 ,00860 ,002368 °00871 ,002398 3,91

,92203 570.9 .00727 ,002001 ,00731 .002012 3,32

,92876 575,2 ,00780 ,002147 3,39

,95063 563,9 ,00139 ,000383 .00152 .000_18 ,66

,94727 56_.5 ,00101 .000278 .47

,92763 %65,2 ,00437 ,001203 ,00_9 .0_1209 2.08

• 93268 56_,2 ,00262 ,000721 ,002_C .000716 1,2_

,94278 56&.2 ,00151 ,000415 ,0015_ ,G00_24 ,71

,93829 5_0,5 .00_9B .D00380 ¢002_3 .00039_ ._5

,92539 55_,2 ,O_I7S ,000485 ,00164 ,C00_52 .88

,96_78 560,9 ,O_OBb ,000237 ,_5

,9_615 565,9 ,00139 ,000383 ,7_

,94615 5_6,5 ,00153 ,000_21 *8C

,9_4_6 568,9 ,00278 ,0007_5 I,_6

,9792_ 598,9 ,00580 ,001597 .72

,97251 &O0,2 .00573 ,001578 ,71

,9691_ 599,5 ,00586 ,001613 ,73

• 96802 600.9 ,00527 ,001725 .TB

,96858 601,9 °00643 ,001770 ,00593 ,001633 • 8 <-

,97756 650.9 ,02515 ,00692_ ,02872 ,_07907 3,13

.97_19 62&,2 ,01812 ,00a989 ?,26

t_
!

PO
0
PO

aThermocouple Locations for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from model origins,

b h measured in Btu/ft2-see-OR.



7D

97

cu
O
c_

i

TABLE IlL HEAT-Tt_ANSFER MEASUREMENTS FOR VAHIOUS PROTUBERANCE SHAPES; d, = 0.7_ INCH C'ot_tiHu_'d

7. 2.8-Jtlch-dlatl._ler cvlir_der swept forward 45 ° - Continued

Te

x, in. y, In. z, in. _, deg

2.0 ,0

12,0 ,0

20,5 *0

26°O 12,0

28.0 4,0

28.0 .0

20,5 -6.0

2_.5 -S,O

30,0 ,0

31.0 12,0

2.0 -12.0

2.0 12,0

12.0 -12,0

11.o 12.0

30.0 I.O

31.0 2.0

32*O 2.0

32.0 3.0

32._ 6.0

3_**0 l.O

34.0 2.0

3_,0 3.0

36.0 .0

3B.O .0

40.0 .0

_4.0 12.0

_2,0 .0

_,4.0 .0

_,8.0 .0

52.0 .O

52.0 12.0

55.0 .0

58.0 .O

56.o 12.0
5B.0 -12.0

44.0 -12,0

36.0 -6.0

36,0 -3.0

34.0 -3.0

32.0 -3.0

30.O -3.0

28,0 -3.0

34.0 -12.0

32.0 -12.0

30,0 -12.0

19.0 -12.5

17.5 -II.0

15.5 -2.5

16.5 -2.5

17,5 -.2.5

18,5 -2.5

19.5 -2.3

20.5 -2.3

21.5 -2.6
22.5 -2,5

23.5 -2,5

24.5 -2.5

I0,55 iBO

6,55 160

3,55 180

2.55 180

1,55 lBO

•56 IB0

4.65 135

2,65 135

I_,55 90

6.35 9O

_,55 9O

2,55 9O

10,55 __.55

6*55 _

3.65 0

2,65 0

• 55 0

34.0 *i*O

34.0 4.0

54*0 5.0

34.0 6.0

36.0 6.0

38.0 1.0

3B.O 2.0

44.0 8.0

_.O 6.0

44.0 4.0

_4.0 2.0

_4.0 t*O

(e) M: 3.51; R = t,64 x 106

h h

Tw, oR h NSt hc NSt, c _ h_L

(b) (b}

.96202 581,5 *00176 ,000842 I*03

.95700 577,2 .00168 ,000808 ,88
,96_.81 580,9 *00159 • 000766 *S._

.93476 676.9 *00196 * 000943 1.26

.93298 569,5 *00331 *001592 2*09

.96705 607,9 ,00856 *004021 5.56

,96649 51)],9 .00159 *000765 *96

• 95197 578,6 *00276 *001323 ]**73

,99720 655t6 ,01717 *008257 *01797 * 008642 10.87

• 95233 578,2 ,00246 ,001176 1.61

,96928 585.5 *00154 *000741 *97

.96481 583.2 *00167 *000803 1.09

,96693 582*2 ,00|77 • 000861 *94

,961_1 674.2 .00176 *000846 *89

,96928 622.5 ,01375 .006613 8*66

.96806 591.9 ,00757 ,00_.641 4*98

• 96359 576,2 *00323 *0016_3 *00308 *001461 2,13

• 93913 583,2 ,00584 *002809 3.63

.92461 562.9 *00295 *001419 1.92

,99497 594.5 *00042 ,000202 *26

• 95]*97 571,9 *00116 *000563 ,75

,9336_. 568,5 *00296 *001424 ,00266 *001274 1.90

,91_99_ 592,9 *00067 *000322 *O006S *000327 .49

• 96761 679*5 *00077 *000370 ,00077 *000370 ,54

,94639 567,9 *00]06 *000510 ,00103 .000_.96 ,70

,94304 572,9 , D0226 * 001062 * 000620 J 1,49
,95578 563*5 *00133 * 000640 *00129 .94

.96080 667*5 *00127 *000611 *00129 ,000620 *63

.92852 658,2 .00119 .000572 .00119 ,000572 .92

,92070 555,5 ,00130 ,000626 ,00129 *000620 *99

,94026 573*5 .00269 *001294 2*05

.92126 564*2 .00139 *000668 ,00138 *00066_* 1.09

• 92628 558*5 *00]#*8 *0007]2 1.16

• 94639 572*9 *00206 *000986 1.60

• 96632 577*9 *00202 *000971 1.64

.94359 670,5 ,00203 *000976 1.66

.93131 565.9 ,00269 *001296 ].78

.950B5 _73,_ ,00168 ,000608 1.12

,93913 570,9 ,00278 *001337 *00279 ,001342 1.84

• 94136 583*2 ,00687 *002823 *00564 .002712 4.19

• 9¢L248 595,5 ,00781 *003756 ,00796 .003828 5,01

,9_.304 574,2 .00312 ,001500 2,20
• 93622 666,5 ,00244 ,001173 ,00227 ,001092

• 94806 574,9 *00246 *001183 ,00232 *00 ]116 )**62

,96035 §82,2 *00238 *001145 *00222 *O0106B 1.70

,96649 582.9 .00142 *000683 *88

.96370 580.6 ,00160 • 000769 *86

• 96761 503.2 *00164 *000789 *89

,9_036 573,_ .00160 *000769 *00t66 .000746 .96

.96811 577,2 .00146 ,000697 .00124 ,000696 ,77

• 97096 584.9 *00159 *00(_765 *(_177 *000861 *97

• 96146 578*9 *00160 *000769 *00169 *000717 *96

.961/.6 578,9 *00160 *000769 *00152 *000731 *96

.96669 582*6 *00149 *0007] 7 *001§5 .000743 *86

.9609] 582,9 *00236 .001130 ,00264 *001173 ]*38
• 95197 679.2 *0028#* *001366 *00278 *001337 1.76

,94806 576,2 *00318 *001529 2*08

• 97677 686*5 ,00068 *000327

1. 00614 600*2 .00022 .000106

• 99329 _93.3 *O00d* I *000197

.98771 590*5 *00039 *000188

,90436 588,9 .00042 *000202

1.00055 597,5 *00025 *000120

1.02345 610.5 .O001B *0000S7

,97969 584.9 *00028 .000 135

• 96091 374*2 .000,2 *000202

1,00614 600,9 .00029 .000 139 .25

,94192 579.9 .00447 .002150 .00480 .002308 2,92

.93187 576.9 ,00633 *002563 *00540 .002597 3.68

,92740 571.2 ,00450 *002164 *00_53 .002179 3,10

,93364 57§,9 *00661 *002217 3.20

,97096 $81,5 ,00074 *000356 .49

.96035 574,2 *00056 *000269 *37

• 93633 569,6 ,00267 * 00128_. *00257 .00128_* 1,76

.943r)9 660.9 *00164 .000789 *0_162 .0007?9 1*16

• 96588 574,9 ,00088 *000_23 *00091 .000438 *64

.96532 672,5 ,00079 *000380 .OOOB6 *000414 *52

,94304 566.2 ,00105 ,000505 .00094 *000452 .70 l

.95253 569.5 ,00070 ,00033"_ ._,8
I

.95365 571,2 ,00078 .000375 .5 _,

.94760 569*2 .O008B ,000423 .61

.94639 670.9 * 00179 *000861 1.23 i

.97766 603*9 .00455 *002188 .7_*

.97152 601.9 *00416 *002001 .68
i

• 96816 599.2 *00396 *001904 *65 J

.96705 596.9 .00_33 *002082 .71 J
• 96761 599.9 ,00_10 *001972 .00401 ,001929 *67

• 97654 647.5 .01812 *008714 ,02048 .009849 _.96

.97319 623.2 ,01401 ,006738 2.29

aThermocouple locations for which z and/or _i stations tlre provided are for models; x and y stations for the_e modets are

measured from model origlns.

b h measured In Btu/ft2-_ec-OR.
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TABLE Ill, - HEAT TI{ANSFEH MEA_SUREMENTS FOR VAHIOUS PROTUBERANCE SHAPES; 5 = (].70 INCH - Cot_tinut d

7 2 8-inch-diamt.ter cvllrld_,t swt, pt forward 45 ° - (]_mthluld

(f) M = 4,44; R * 3.21 x 106

Te o R hc h
:¢, in, y, in. z, in. _, des Tt- Tw' h Nst NSt,c

2.C .0

12,0 .0

20,_ .0

28,0 12,0

Z_,¢ 4.0

20.C .0

20,_ -5.0

Z¢=,_ -5.O

3O,0 .0

31.0 t2.C

2.0 -12.0

2,0 Z2,0

12,0 -12,0

12.0 12,0

3O,O 1.0

31,0 2.0

32,0 Z,0

32,0 3.0

B2,0 6.O

34,0 2,0

3",O 3.0

3_,0 .0

3B,0 .0

40,. _ .0

_,_*, 0 12.0

_.2,0 ,0

'44,0 .0

_8,0 .0

$2,0 .(I

52,O 12,0

55,O .0

58,[' .0

58.0 12,0

58.0 -IZ,O

_4.0 -12,0

36,O -e.0

36.0 -_.0

3a,O -_..0

32.O -3.0

3O.0 -3.0

2B.0 -3.O
34._ -12,0

3Z.0 -12.0

30.0 -12.0
19.0 -12,5

l?._ -ll.0

15,5 -2._

IS.S -2.5

17.5 -2._

18.5 -2.5

19._ -2._

20.5 -2.5

21.5 -2._

2Z.5 -2._

23.5 -2,5

2,_.5 -2.9

3¢,.0 '_.0

34.O _.0

3_.0 6.0

36.O 6.0

38.c !.0

38.0 2.0

_,',. 0 S.0

4_.0 =,,0

',,",,0 2°C

_4,0 I.C

(al (at

,9281_ 559°5 o00|51 *000541 ,00153 ,000548

.g35_0 56a,2 ,00121 .000w33 °00128 ,000458

,9270_ 555,5 .0005_ ,00020& °00067 ,0002_0

•g1312 5_9.2 ,00099 ,000354 ,00073 ,000261

IC,55 90 ,92426 552,9 ,00048 ,000172

6,55 90 ,95150 560.5 ,00095 ,0003_0

4.55 90 ,95763 556=2 ,00110 *000394

2.55 90 ,93S7'* 566,5 ,00151 ,000541

i_,55 0 ,96380 505,% ,00310 ,0011tO

B,55 0 ,S560_ 580,5 .00301 ,001077

5°55 0 ,95_89 _83.9 ,00502 ,001081

4.59 0 .95a8_ 5_0.5 .00283 ,001013

5.55 0 ,956_ 583*2 ,00_88 ,00t0_ ,00249 ,0008_I

2,55 0 ,96825 5_9,q ,01162 ,004159 ,015_7 ,005537

,55 O .970a8 501,6 ,00972 ,003479

(b) tb)

• 9_70_ 573.2 ,00169 .000_0_ .S_

,9_Oal 565.5 .00087 ,000311 ,65

• 95155 573.9 ,0012_ ,000_44 .St

• 94208 568.9 ,00|90 ,000680 i,_i

,9_68 553,5 .00_69 ,000963 2,17
• 95656 587,9 ,006W6 ,002312 5,25

,9_S76 570,2 *00085 ,00030W ,71

• 9_26_ 579,5 ,00250 ,000895 2,16

,99053 _9,9 *016_8 ,005899 ,01759 ,006296 19,62

,92927 565,9 ,00222 m000795 i,b_

,95_3 577,9 *OOlbg .000605 ,86

._9155 _79.Z ,00|95 ,000698 ,S4

.95155 575.2 .00132 ,000_2 *ST
• 93551 565,9 ,00138 ,00049_ ,S7

• 95545 59S,5 ,Ot_O8 .00_0_0 11._9

,93595 586,9 ,00885 .005161 7._2

.93039 565,9 ,00_22 ,00115_ ,00301 ' ,001077 2.75

,92816 580.2 *0078Z ,00279g 6._

,90310 545,2 ,00157 ,00056_ l,_b

• 9_4_8 563,9 ,00_|0 .000_9_ .6_

• 91981 558.9 .00322 .001153 _.58

,965_T 5_,9 ,000_4 ,00015_ ,00049 .000_75 ,_8

• 92593 656,2 ,00115 ,000_I_ ,_0107 ,000389 .97

• 90_77 5_5.9 ,00130 *O00a_5 ,D0123 °000_0 1,17

.92970 558,2 .001_3 ,00o51a I,27

,89809 5_2,9 ,001_9 ,000_9_ ,O01Zg ,000_62

,9t090 5&9,2 ,00129 ,O00_b_ ,OOl_ ,000480 1,64

,90_66 543.2 ,00090 ,000_2_ ,00090 ,00032Z ,8_

,89586 5_8,2 .00122 °000_37 ,00120 ,000430 l,&5

•918t_ 55?,5 .00210 ,000752 _.S6

•9019q 54&.2 .001_4 ,000_08 ,00i13 ,O00W04 1,36

•91090 5_7,2 .00115 °O00_l_ _,37

°91981 556.5 °00220 ,000787 i,95

,926a9 559,9 *0029} ,000827 _°_i

,92426 557,9 *001_ .000508 _,29

• 91090 5_2.5 *00175 .000626 1.58

.9342S 56_,_ ,00187 *00066_ i,?_

,92a82 565,5 ,00327 ,0Oll_O .00333 ,001192 2,9_

•930_9 581,5 *00796 ,002849 .00816 *002921 7°17

•92_26 667,9 ,00634 ,002269 °00631 ,002259 5,_2

,9337_ 566.5 °00219 ,0007B_ 2,61

,9086? 5_9.9 ,00205 ,000734 .00175 ,000626

,92_70 559,5 ,00218 ,000780 1,93

,9659B 572.2 ,00215 .00076_ ,00197 °000705 1.72

• 95155 572,9 ,OO|2Z ,O00W_? .S4

• 950_9 _72.5 *00123 .000_0 *g&

• gS&B9 673,9 ,OOl)O .000665 ,96

,9a654 569,5 ,00122 .000_37 ,OCli5 ,000_12 .9}

°9_097 564,5 .00085 ,00030_ .00072 ,000268 .65

°95879 579.2 *00083 ,000297 ,_9

_9_31 568*2 .0012_ *000440 aS9

.94709 568.2 ,0008_ ,000301 ,0006_ *0002_9 ,69

°95767 57B,2 *00186 ,00067_ °0022t *000791 |,5)

• 95322 5_8.2 *00227 ,0008]_ *0_21_ .000762 _,8S

,9_4_6 574,9 *0026_ °0009_5 *0025_ °000909 _,_3

,94Z6_ 57_,5 °OOZg7 ,00106_ _.54

• g3206 _70._ ,00508 .001SlS .00601 .002151 4.0_

,91368 553,2 .0022_ ,000802 1.70

.90978 553*9 ,00318 ,00113_ ,00317 *001115 _,W[

.92036 5_5.2 ,00_17 .001_93 _*iS

• 9_097 56_.9 ,00071 ,00025_ °00084 *000301 ,61

°9_S7_ _bI.9 °00050 _0_017_ .4_

• 916_6 557,2 *00270 ,000966 °00267 °000956 _,_9
1,27

.97

,90

h

.30

.59

.68

.9_

._6

l,T]

1,43

t_
I
DO
0
DO

i
aThermocouple locations for which z and/or _ etallons are provided are for models; x and y stations for these models are

measured from model origins.

b h measured in Btu/ft2-sec-°R.
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TABLE IlL : HEAT-TRANSFER MEASUREMEN'I5 FOR VARIOUS PROTUBERANCE SHAPES; 5 = 0.70 INCH - Ccmhllut+d

7. 2.8-inch-dianlclel ('_,rli)lder swept forward 45 ° - Concluded

(g) M = 4.44; R • 2.12 x 106

i Te h h

x, tn. Y, In. z, in. _' degl TT Tw' OR h NSt hc NSt,c li_ FLL

la) (a_ (b_ (b)

2o0 ,0 .95436 575.9 100175 .000943 1.02
iZ.9 * 0 .94657 569.5 .00099 .000535 .B4

20.5 .C .95992 576.9 *0008$ .000476 .7e
28.0 12.0 .94823 572.2 .00150 .000808 1.47

28.0 4.0 .91762 555.5 .00213 .001148 2.20

28.0 .0 .95436 587.9 *O0575 .003098 6.12

20.5 -5.0 .95603 574.5 .00082 *000442 .74

2_.5 -5.0 .94823 573.5 .00204 *001099 2.19

30.0 .0 .98608 626.2 .0|*28 .007694 .01529 .008238 14.72

31.0 12.0 .93933 567.2 *00179 *000964 1.70

2.0 -12.0 .96326 583.9 .00172 .000927 1.12

2.0 12.0 .96068 582.2 .00184 .000991 1.00

12.0 -12.0 .95770 577.9 *00120 .000647 1.10

12.0 12.0 .94156 568.5 .00133 .000717 .98

30.0 i.O .95380 599.9 .01t74 .006326 10.77

31.0 2.0 .93265 577.2 .00699 .003766 7.13

32.0 2.0 .92820 564.2 .00298 .001606 .00273 .001_71 3.10

32.0 3.0 .92542 571.2 .00635 *003421 6.55

32.0 6.0 .90816 549.2 .00173 .000932 1.57

34.0 2.0 .93599 563.5 .00097 *000_23 .99

34.0 3.0 .g2096 559.2 .00269 .001449 2.45

36.0 .0 .97105 58].9 .00053 .000286 .00058 .000313 .54

38.0 .0 .93877 563.9 .00079 *000426 .00075 .000404 .84

40,0 ._ .qt762 551.9 *00127 .0006B4 .O0_2Z .000_57 _.53
44.0 12,0 .93599 564.2 .00132 *000711

_2.0 .0 .90983 549.9 .O0lI6 .000625 .00106 .000571 1.22

44.0 .0 .92263 555.2 *OOll6 *000625 .00121 *000652 1.29

_e.O .0 .91540 550.2 .00102 .000550 .00102 .000550 1.15

52.0 *0 .90816 545.5 .00102 .000550 .00100 .00053? 1.11

52.0 12.C .92876 560.9 .00170 .0009|6 1.93

55.0 .0 .91540 549.5 .00101 .000544 .00100 .000539 1.35

58.0 .0 .92542 555.5 .00100 *0005_9 1,12

58.0 12.0 .93098 562.5 *00171 *000921 1.92

58,0 -12.0 ,93822 567.5 .00185 .000997 2.68

_4.0 -12.0 .93655 564.9 .00122 *000657 1.56

36.0 -8.0 .91874 554.2 .00135 .000727 1.47

36.0 -3.G .93877 567.9 .00149 .000803 1.62

3_,0 -3.0 .92597 562.2 .00276 .001487 .00286 .001433 3.00
32.0 -3.0 .92709 571.9 .00599 .003227 .00609 .00_281 8.24

30.0 -3.0 .92263 567.2 .00557 *003001 .00555 .002990 5.63

28.0 -3.0 .93209 563.9 .0020B .OOll21 2.2i

3_.0 -12.0 .92096 555.5 .00181 .000975 *00163 .000878

32.0 -12.0 .93376 564.5 *00186 .001002 .00155 .00_835 2.09

30.0 -12.0 .95324 577.9 .00174 .000938 .00168 .000905 2.29

19.0 -12.5 .9571_ 576.9 .00107 .000577 1,1_

17.5 -11.0 .95603 575.9 *001_3 .000609 1._6

15.5 -2.5 .960_8 578.2 .00112 .000603 1.05

16,5 -2.5 .95269 573.9 .00107 .000577 *00102 .000550 .99
17.5 -2.5 .94768 569.5 *00122 .000657 1.12

18.5 _2.5 _96604 580.2 .00087 .0O0469 .78

19.5 -2.5 ._5102 572.9 *00107 *000577 .96

20.5 -2.5 .95436 573.2 .00097 .000525 .95

21.5 -2.5 .96382 580.9 .00146 .000787 .00170 ,000916 1.51

22.5 -2,5 .95770 578.9 .00207 .001115 *00214 .001153 2.03
_3.5 -2,5 .94935 574.5 .00230 .001259 .00222 .C01196 2,47

24.5 -2o5 .94545 573.2 .00259 .001396 2.73

3_,0 4.0 .93209 570.9 .004_8 .002360 .00529 .007850 4.38

3_.0 5.0 .91484 554.9 .0026B .00i444 .00227 .001223 2.7I

34.0 6.0 .91373 554.5 .002T0 *001455 ,00269 .OCl_Ug 2.73

36.0 5.0 .92319 562.5 .00341 .001837 3._
38.0 1.0 .95324 571.2 .00063 .000339 ,79

4_.0 8.0 .92263 559.5 .00240 .001293 .00237 .001277 2.58

4_.0 6.0 .93376 564.5 .OOIb8 .000905 .00169 *000911 I*75

4_.0 _.o .94267 566.2 *O008& .000463 .00102 °000550 .92

_4.0 2.0 .93766 562.5 .00076 .000409 .00091 .000090 .84

44.0 1.0 .92375 555.2 .00082 .000442 .88

6.55 90 .93321 559.9 .00061 .000329 *_7
_.55 9O .93432 5_0.9 ._O06B .00036_ .52

2._5 90 .939_3 568.2 .00167 .000900 1.2_

10.55 0 .96215 585.9 .O03lb .001703 .57

B.55 0 .95547 581.2 .00316 .001703 *_7
6.55 0 .95436 58O.9 .00317 .001708 ._7

_._5 0 .9532_ 580.9 .O0346 .0O1864 .63

3._5 0 .95547 581,9 .003_3 .001794 .00292 .001573 .60

2.55 0 .96660 609.9 .01243 .006697 2.2_

.55 0 .96883 603.5 .00923 *004973 1.67

aThermocoupie locations for which z and/or ¢ stations are provided are for models; x and y stations for these models are

measured [rom mode[ origins.

b h meaaured In Btu/'It2-sec-OR.
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TABLE 111. - HEAT T[_ANSFEH MEASUREMENTS FOB VARIOUS PRO'fUBEI_ANCE 5}IAPES; 6 = (_.70 INCH Continued

8. 2.8-uwh-dianleter cytit_der swept back 45 °

(a) M = 2.65; R = 2.55 x 10 b

Te

x, in. y, In, z, in. _, deg T[ Tw' oR h NSt

2*0 *_12.0 .

20._ *0

ZS*O 12.0

18.0 4.0

28.0 o0

20*5 -5*0

24.5 -5*O

3O*0 *0

31.0 12.0

3,*0 o0

2*O -12.0

2.0 12.0

12.0 -12.0

12.0 12.0

3O*O 1.0

31.0 2*O

32.0 2*O

32*0 3.O

32.O 6.0

34.O l.O

34.0 2.0

34*O 3.0

36.0 .0

30.0 .0

40.0 o0

4_*0 12.0

42.0 o0

• 4.0 .0

40.0 .0

_2.0 *0

52*O 12.0
55*O *0

SB*O °0

30.0 12.0

58.0 -12.0

36.0 -8.0
36*O -3.O

34.O -3.0

32*0 -3.0

30.0 -3.0

28.O -3.0

34.0 -12.0

32.0 -12.0

30*O -12.0

19.0 -12.5

17.5 -11o0

15._ -2*$

16.5 -2._

17.$ -2.5

le.5 -2.9
19.5 -2.5

ZO.5 -2.3

21._ -2.5

Z2.3 -2.5
23._ -2*5

h h

(b) p)

*95061 58).9 .00537 .001168 1.13
.94953 373.2 *00443 .000963 1*15

.94897 571.9 *00418 *000909 1.16

.9_306 569.9 *00_27 .000919 t*lO

=9¢727 571.2 .00_30 *000935 i*i_

*96727 57|.2 .00620 *0009)3 _*14

.9_067 572.9 *00428 *000931 1.16

*96897 571.5 *00_05 *000801 i*I3

*9671| 375.9 .00286 .000622 .00278 .000605 .03

.94727 571.2 ,00419 *000911 1.16

.9,046 353,9 .000_9 ,000107 .00056 ,000122 *15

.9648_ 58t.5 *0053_ *O01t6l 1.15

.96201 304.5 *00555 *001207 1.14

,93747 577.$ ,00_73 *001029 1.22

,9_727 573,2 *00_73 *001029 _*I3

.95124 580.2 *00675 .001460 z.ee

*94273 57_.9 .O06BB *001496 1.9_

.9_216 _74,2 ,00641 *00139_ ,006_6 *001_05 1.90

.94_00 372.9 .00520 *001131 1.42

,9*840 _71.9 *00416 *000905 ]*12

,91835 5_8.2 ,0027_ .000596 .00222 .000_83 .79

,92062 564.2 .00699 *001511 ,00713 ,0015_5 1.9_

,93763 572.5 *OOb_O *001392 .00699 .001_ |*77

.92062 597._ .00_8_ *001097 ,00_90 *O01066 |*_0

*90_7_ _5_.9 .006|3 *001333 .00605 *00|3_6 1.76

,91722 _0.9 .00673 *00146_ °00673 °00_6_ _*06

.95350 374.9 *00408 *000887 1.11

.92799 56_.9 ,00760 ,001653 *00?60 *00[653 2.17

.94273 5T_,5 *00699 *001520 ,00702 *001527 2.06

,94727 503.2 *00637 *00]_29 ,0065_ .00|43[ 1.96

,93_79 57_,9 .00709 *001542 .00708 ,0019_0 2.07

,94097 _72._ *00399 .000868 1.18

.94500 574.5 ,00_67 *001233 .00567 ,001233 1.76

.9_783 _75._ ,00_49 .00119_ _.7|

.9438_ 568.9 .00395 .000859 1.20

.94953 _7[.5 .00396 *000861 1.21

.9_]2& _73,9 .00_27 *000929 [*_

.9_407 573.9 .0039_ .000857 1*20

,94330 573.5 *00360 *001218 _*b6

.93990 577.5 *00616 .001340 ,00617 .0013_2 |.0_

.9,216 570._ *00504 .00109b .00300 .001087 1o_0

.9329_ 575.9 ,00449 *000976 .00452 .000903 1.25

,9_577 575.3 .00402 *00087_ 1.20

.93237 572.5 ,00391 ,000050 ,00370 *000012

,931_0 172,3 *00387 *000842 ,00320 .0007|3 1,26

,9_464 _7_.5 *00400 *000870 *0039b ,000861 1.19

.9_977 5_5.9 .00420 *0009%3 1.|8

,99_07 575.2 *00_29 *000933 |.14

.9363* 577,5 .00_42 *00096_ 1,14

.9_767 _75.5 .Q0377 ._008_ ,_03T8 *000822 _*06

,94897 _72.5 *0043_ *000937 .0043l ,0609_ 2.13

.954_ 573.5 ,00_|0 .000892 .00423 ,000920 1.12

,9_040 572.2 *0043Z .0009_0 *00&26 .000926 1.1_

*94703 _7_.2 .00_22 .000910 .00_[_ .000909 _°i_

.95067 373.5 *00_25 *000924 .00_32 ,000940 1.15

.948_0 571.9 ,00_[2 *000896 *00331 .000763 L.21

,95067 600.9 .01_52 .003158 .015fl8 .003308 3.90

,95010 572.5 .00_i0 *000892 |.34

.96768 617.3 *01659 *003608

i0,358,_5 _ *97108 _27.5 .01_00 *003#00 1.791.73

_*_3 0 ,97732 623.9 .0t690 .003675 1._3

_.55 0 .97108 b32.5 *01855 *00_034 2*C,I

3.55 0 .96654 623.2 *020_i .00_39 *02043 .00_4_3 2.21
Z*55 0 ,9397. 620.9 *021_4 .00_663 °02_4_ .004_3 _,32

1.55 0 *95237 6i8.9 .02321 *005048 *02309 .005022 2,_1

.55 0 ,93577 624.2 ,02394 *005206 2.59

10,3_ _9 *96971 _02*5 .0115_ *002_10 |'_

6.95 45 .961_4 602*2 *0115& ,002510 1.63

_°35 _5 .9631_ 60_.5 .0122_ *002664 1.73

2.55 45 ,9_783 579,2 ,00&27 *000929 obC'

.93026 554,5 *00233 *000507 .00222 *000453 .7_

*93067 _74.9 *00_53 *000989 ,OOGBO ,001044 1.28

.94670 564.5 .00200 .000609 .0024_ .000351 .76

.95_80 975.9 .00442 ,0009_1 *00443 *0009_3 |.19

,95747 577.9 .00401 .000072 1.12
.92629 5_6.5 *00347 .000755 .0030_ .0008_5 1.01

.92003 545.9 .00130 *000283 .37

,94613 570.5 *0040_ .000879 *00_05 .000801 I*15

*93076 566.5 ,00_2| .0009|_ *00_25 .00092_ _*18

*92175 335.5 .00388 .000844 .00370 *0000_2 1,15

,93936 962.2 .003_6 .00079b *00360 .000783 1*05

.94103 _69,2 ,00482 .oolo_a *00+70 .0030_0 1.50

I0.55 90 ,9_727 563.2 .00273 ,00059_ 1,2_

6°55 90 .93019 560,2 ,00277 *000602 i.26

4,55 90 .93753 _0.2 .0020_ *000620 l._O

2,55 90 ,93536 560.9 .00332 *0007Z2 1.51

10.55 100 1.012_? 59_.5 *00054 *000|17

S*59 100 .99&33 5_6*_ .00090 *000196

b,35 /80 ,95861 566,9 .00100 .000217

_.55 100 ,93293 561.2 .003&3 *000789

3,53 100 .9|770 5_.5 .00|30 ,000283 *00113 *00024_

2.55 180 .91722 392.9 o00120 .000270 ,00123 *000260
1.55 |BO ,91770 543.2 .0012_ ,000270 .00108 ,000235

.55 180 ,9512_ 560.5 .0005_ .000117

3.*0 -1,0

3t.0 _.0

39.0 5.0

3_*0 6*0

36.O 6.0

38.0 1.0

3_*0 2,0

4_*0 6.0

44*0 _,0

44.0 2.0

a_.o I,O

aThermocouple tocations for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from model origins.

b h measured _n Btu/lt2-sec-°R.
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rABI,E III, HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 0.70 INCH C[mt]nu('d

8. 2.8-kneh-diameter cylinder swept back 45 ° - ConHnued

Te

x, In. y, in. z, In. _, deg

(a) is)

2.O .0o12.0

2O.5 .0

28.0 12.0

28.0 4.0

28.0 *0

20.5 -5,0

2_.5 -5*0

3C.0 .0

31.0 12,0

2.0 -12.0

2)0 12,0

12.0 -12,0

12,0 12.0

30.0 l.O

3l.O 2.0

32.0 2.0

32.0 3.0

32.0 6.0

36.o l, 0

34.0 2.0

3_.0 3.0

36.0 .0

38.0 .0

_0.0 .0

44.0 12.0

_2.0 .0

_4.0 )0

48.0 .0

52.0 ,0

52.0 12.0

55.0 ,0

58.0 .0

58.0 12.0

56.0 -12.0

44.0 -12.0

36.0 -8.0

36.0 -3.0

34.0 -3.0

32.0 -3.0

30.0 -3.0

28.0 -3.0

3_.0 -12.0

32.0 -12.0

30.0 -12,0

19.0 -12.5

17.5 -11.0

15.5 -2,5

16.5 -2.5

17.5 -2*5

18.5 -2.5

19.5 -2.5
20.5 -2.5

21.5 -2.5

22.5 -2.5

23.5 -2,5

24.5 -2.5

34.0 -1,0

34.0 4.0

34,0 5,0

34.0 6.0

36.0 6.0

38.0 1.0

38.0 2.0

4.%,0 8.0
4.%.0 6.0

44.0 a.O

44.0 2.0

_a.o 1.0

i0,55 0

8,556.55

4.55 0

3.552.55

1*55 0

• 55 0

10.55 _5

6.55 _5

4,55 _5

2.55 _5

10.55 90

6.55 90

.%.55 90

2.55 90

10.55 180

8.55 I00

6.55 180

4.55 180

3.55 180

2.55 180

•55 180

(b) M = 2.65; R = 1,23 x 106

Tw, OR h Nst h c NSt, c

(b) _b)

,97189 582.2 .00127 ,000547 1.25

.96255 580.5 ,0027 "% .001179 1.10

.96345 579.9 .00259 ,001115 1,11

)95952 577.5 .00260 .0011|9 I,19

)96345 579.5 .00232 .000999 l.O0
.96345 579.2 .00228 .000981 1.12

)9651_ 580.9 ,00239 ,001029 I,07

.96458 579,5 ,0022_ ,000964 1.01

,97695 583.5 .0017b • 000758 )00173 .0007_5 ,83

,96289 579,2 *00226 ,000973 I,07

)98052 587a9 *00110 )000473 1.53

• 97807 584,5 ,00098 ) 000422 1.20

,96¢96/* 584.5 ,00281 )001209 1,13
.95895 579.9 )00503 .001309 I,12

.96233 592.5 )00382 .001644 1.79

.95165 577.5 .00398 *001715 2.0.%

,96008 581.2 )00323 .001390 ,00357 ,001451 1,73

.95446 576.5 .00293 .001261 1,44

,96570 580.5 .002_1 ,00099_ 1.12

.93759 560.2 .00137 *000590 .00112 °000482 .65

.93197 566°9 .00412 )001773 ,00402 ,001730 1.93

.94715 580.5 .00351 ,001511 .00367 .001580 1,0.%

.94265 57115 .0026_ .001136 )00268 ,001154 1*41

,92_i0 563,9 .00552 .001515 .003_5 .001_65 1.81

.93197 566.5 .0037_ .001610 ,00376 .001610 2,02

.97357 584.2 *00220 .000947 1.04

,94040 572.9 ,00430 .001851 .00429 .001847 2.28

,95671 584.5 )00377 ,001623 .00373 .001605 2.05

.96345 587.2 ,00_58 .0015_ .00360 ,001550 1.97

.94209 573.5 .00427 ,00183_ .00424 ,001825 2.28

,96626 579.9 *00207 ,000891 1,14

,96289 581.9 ,00303 .001304 .0030_ ,001908 1.78

.96626 583.9 .00316 ,001360 1,77

)96345 578.5 ,00200 ,000861 1.10

• 96795 582.5 ,00203 ,00087¢+ 1.14

)96799 581.9 .00248 *001067 1.55

.97501 583.5 ,00198 ,000852 1.04

,95558 577.9 .00303 *00130_ 1,64

,94996 575.5 .0033_ ,001.133 .00352 .001429 1.79

,95277 574.9 ,00275 .001181 .00270 .00 1162 1._.2

• 97301 582.2 .00241 .001037 .002'.4 *001050 1.21

,97357 583.9 .oo222 ,000956 1)12

)97076 581.2 )00]97 ,000848 .00182 .000785

• 97020 581,2 .00217 .000934 .0019_ ,000835 1*17

• 97245 582*9 ,00208 *000895 .00192 ,000826 1,07

,97132 583.2 .00254 ,001095 1,17

• 97020 982.9 ,00255 .001098 1.14

• 971_9 589.5 *00259 .001_15 1,06

.97582 585,2 *00217 • 000934 )00226 .000973 .96

.96570 580.9 ,00243 ,001046 )00229 .000986 ,97

,97189 585)9 .0025 & ,001093 ,00256 *001102 ].1_

• 96626 580)5 .00256 ,001102 .00251 .001080 1.15

,96514 580.2 ,00257 .001106 *0025_ ,001093 1.15

.96795 581.5 .00233 .001003 ,00238 .001024 1,04

.96570 580)2 .00228 .000961 ,00203 .000874 1,03

.95390 591.9 .00756 • 005254 .00817 .003517 5,44

,967_9 580.9 )00225 ) 000968 1,07

.97301 609.2 *00953 .004102

.Q76_R 622.5 .00874 ,003762

.980S8 620.9 .00933 ,004016

.97357 625.5 °01006 • 004350

)9696.% 625.2 .01078 .004640 ,01081 • 00_653

.96233 616)9 )01176 • 005002 ,01177 • 005066

,95221 619.5 ,01243 )005350 .01222 ,005260

,95785 616*5 .01_61 .006719

,97020 597,2 ,00588 .002531

.95570 595,2 )00609 ,002621

• 96663 596.5 .00642 .002763

.96570 580.2 ,00226 ,000981

.9_940 566.2 .00129 ,000555 .00120 )000517 .72

.96514 580.5 .00258 ,001024 .00262 .00 1128 1.14

,96120 573,9 .00182 ,000783 .00151 ,000650 )89

.96907 583.5 .00256 .001110 )00258 )O01tlO 1.23

.97.%7O 585.9 ,0022_ ,000964 1.05

.94602 566,9 .00182 .000783 )00195 .000839

,95[65 565.5 .00060 .000258 ,30

,96458 579,2 *00222 * 000956 .00222 .0009_6 1.13

• 95783 575.2 .00223 .000960 .00225 .000968 1.14

,94378 565,5 .00187 ,000805 .00183 .000788 ,97

.95558 573.2 ,00200 *000861 .00199 .000857 1.0.%

,95895 577.5 )00254 .001093 .00255 ,001098 1.59

.96626 576.2 .00129 .000555

•95333 569.2 *00196 ,000585

,95165 56Q.2 ,00|39 .000598

.94940 567.9 .00171 .000736

1)02698 608.2 .00022 .000095

1,01190 599.9 .000_0 .000172

,98144 592.2 .00048 .000207

,94996 969,5 .00193 .000831

.95108 564.9 .00053 *000228 .00046 .000198

.95¢446 566.9 • 0005_ .000232 ,00055 .000257

,98369 583,5 • 00027 ,000116

h

1.5,

1.65

l. BO

1.90

2.39

1.17

1.21

1.28

.,5

.90

1.10

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from model origins.

b h measured in Btu/ft2-aee-OR.
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TABLE 111 HEAT TttANSFEIR MEASUI/I'JMENTS FOIl VARIOUS I)IIOTUBEI/ANCE SHAPE:';; 5 = CtT0 INCH - C/ntttuu+_d

g 2 8-itt_h diametel cVlilld(+I swept ba(k 45 +, Cunl_nued

(c} M _ 3.51; R = 2._6 x 106

x, in. y, In. z, in. ¢, deg _ Tw, OR h NSt h c NSI,c

tat (a) Ib) Ib_

2.0 ._ ,96224 984.5 .00377 .001052 I*09

12.0 .0 ,95661 576,5 .00253 .000706 .9_

2B.O 12.0 .953?3 572.2 °00233 °0006_0 I+02

2B._ 4.O .9_B86 575.9 .002_0 .OOO669 1.08

28.O °0 .95717 575.5 .OO228 .000636 .98

20._ -5.O .96168 _77.9 °OOZS_ .00071_ 1.08

2_._ +5.0 .96112 576.9 °00238 .000664 1.09

3C._ .0 .g752_ 582.9 .OO2O7 .0005_7 .0O2O7 .00057_ .98

3_.0 12.0 .95717 573.9 .OO215 .00_600 .98

2._ -12.0 .96957 _SB._ .003_6 .OOO937 .99

2.C 12.0 °96_0 58_.2 .OO353 .0009B_ 1.02

12._ -12.0 .965O6 5BI.9 .D0256 °00071_ 1.00

IZ._ 12.0 .9521O 573*9 °00283 .OOO789 1.05

3_._ l.O .9_5_8 5_4.5 .00_31 .OO12O2 1.91

31.0 2.O .9_140 576.9 .00_15 .0O1158 1.8_

32.O 2.O .9583_ 58t.9 .OO377 .OO1O52 .OO378 .00105_ 1.80

32.O 3.O o94_3_ 572.2 .0_311 .OOO867 i_35

32._ 6.O .9_890 575.9 .OO229 .00_9 *?B

_.0 1.0 .93576 _57._ .001_3 .OOO371 *_l

3_*¢ _.0 .9]942 565.9 .OO449 *OO1252 .00_35 .OOl_13 1.88

3_._ 3.O .9357_ 5_8.5 .OO387 .00t079 .OO385 .0O1074 1.62

36.O .0 .9_759 567._ .0O188 .00052_ .OO19O .000_30 .88

38.C .0 .92_6 _58.5 .00_9_ .0008_0 .002B7 °000801 1.36

_0._ .0 *929OO 5_6.2 .D0325 .0OO9O7 .0032_ .00090_ I._4

_.0 12.0 1.06.96_0 577._ .OO217 .0OO605

_2.0 .0 .93_ 573.9 .00_iI .0011_6 .o0_IO .OOIl_ 1.82

_.0 °0 .950_i _BG.2 .00_28 .001t94 .00_30 .001_99 2°0_

_B.O °0 .96055 584.5 .OO399 .O01113 .00_01 o001119 1.93

52.O 12.0 .9667_ 579.2 .00201 .OOO561 1.Oh

55.O *0 .96055 _81.9 .0032_ .OO09]2 .00_30 °0009_0 _._3

5B.O .0 .96_50 _83._ .OO3O6 .00_8_ i_53

5_.C 12.0 .95999 575.5 .0O2O6 *0005_ 1.09

5_oC -_2o0 °9_562 579.2 .OO197 °00_550 I*04

4_._ -12.0 .96168 _78._ .OO24O .00_669 i.t?

36.0 -8._ .96619 578.9 .OO218 .OOO6O8 .99

3&.o -3.O .9_590 57_°9 .O0384 .OO1071 1.94

3_._ -_.0 .93801 568.9 .OO339 .0009_6 .0O335 .0009_ 1.61

32.O +3.O .9_196 569.9 .00_0_ .0008_8 .O93OO *O00837 1.4_

30.t -3°_ .96O55 577.5 °0_253 .OOO7O6 .0_56 .00071_ 1.17

28.0 +3.0 .96619 580.2 .0O223 *OOO622 1.05

3_._ -12°0 .96393 578._ .OO22O .00061_ .0020_ .OOO563

32._ -12.0 .9_337 _7B.5 °0020_ .OOO572 .98

3O.O -12.0 .9_619 _80.2 .OO2O6 .000_75 .0018_ .OOO519 .9_

i_.O -12.5 .9650_ 55O*9 .OO227 .00_6_3 .98

i7.5 -11.9 .96_9_ 5B_.5 .00_5B .OOO72O 1.02

15.5 -2.5 .965O6 5B1.2 .OO259 .OOO722 i°03

t_.5 -2.5 .97126 5B1.5 .OO192 °000536 .OO2OO .000_58 .78

17.5 -_°5 .95_86 577.2 .002_2 .OOO675 .00_28 *0006_6 .93

IS.5 -2.5 _96450 579.9 °002_0 °000669 .O025O .00O697 io0_

19.5 -2.5 .95999 577._ .OO257 .0OO717 .I)0253 .000_06 l.O_

20.5 -2.5 .95886 576.9 °00_58 .OOO72O .00_54 .0OO708 1.05

21._ -_°5 .9622_ 580.9 .OO242 .00067_ .)O249 .000_5 1+05

22.5 -2.5 °_999 57_.2 .002_ °00067_ .)018_ .000_08 1.01

23._ -2.5 .9515_ 613°_ .01172 °003269 .0_325 .003_96 _°I_

_._ -Z.5 ._6t68 577.9 .00Z26 .OOO63O _98

i0.55 0 .?639? 6_3.2 .Ot_6 .OO434O

_.55 0 .96731 625.2 .O1525 _004254

6.55 0 .9723 ° 629.2 .01_5 .004282

_.5_ 0 .97239 630.9 .01_88 .OO443O

3.59 0 .97239 64O.2 °0162_ .004_30 .0_63_ .00_5_

Z.55 0 .959_3 629.9 .019_3 o005_92 .0_9_0 .005,11

I._5 0 .93801 _22.2 .O2260 .00_304 ._22_ .0062_

.55 0 .93914 623,9 °02109 +005883

1_.55 45 ,96055 $12o2 +00978 ,002728

6.5_ _ ,95886 60_.5 .O1O52 .OO2934

_._5 45 ,965O6 609.9 .O1O18 .OO2840

2.55 _5 °95999 579.Z ,OO242 .OOO675

3_._ -t.0 ,9_759 _6_.2 ,0Ol13 °000315 .0010_ .000_85 ,57

34.C 5.C ¸ .95_23 56B.9 .O019O .OOO53O .00159 .000_ ,86

3_.C 6.0 .9622_ 58_.9 ,00_2 .OOO_75 ,00;_ .OO0675 1,It

36,9 6.O .96675 581.2 .00_39 ,0OO667 1,10

3B.O 1.0 ,94196 56+.5 .OO160 .000_6 *75

_°_ ,9836_ 582.2 .OOO38 .OOO1O6

.96450 579.9 .0020_ ,OO0569

.94_72 570,9 .00230 ,0006_

3Bo0 ,18

_.0 B.0 .0O207 ,0005_7 °9_

_._ 6.O .0O229 ,OOO639 1.09

_._ _._ ,93632 565.2 .00_69 ,000750 .0026_ .OOO736 1,27 ¸

_°C ¸ _.0 o9515_ 569,2 .00|70 .000_7_ o0016_ .0OO457 ,B1

_.C t°0 ,956O5 _75.5 .00239 .OOO667 ,002_ .OO0675 l°1910.55 _0 .9554_ 572,5 o0021_ °00059_

6,55 9O o95_23 571.5 ,002Z0 .00061_

++.55 90 ,95323 571,2 ,0O206 .0005_5

2,55 _0 .95710 572,2 ,00236 .D00658

_.55 I_0 _,0090_ 595.5 .OOO29 .0OO081

,_.55 t_0 .93_?0 _6_.9 ,00235 °000_58

3.55 tSC .98_?_ b87.2 .000_3 .O00lZO .00055 .00D153

_'.tt 180 .9B6_ _ 5_.5 .000_3 .000120 o000_5 .0OO126

_._ _8C .98253 5_2.2 .000_3 .000120 °0003_ .000089

h

FL

1,94

1,9_:

1.91

2.02

2.41

2._3

1.71

1.65

• 39

1,11

1.15

i,06

I
ID
0
fO

aThermocouple locations for which z and/or ¢ stations are provided are [or modets; x and y stations for the_e model_ are

measured from model origins.

0 h measured in Btu/lt2-sec-OR



lO5

oJ
0
oJ
I

TABI,E Ill. - HEAT-TRANSFER MEASUHEMEN'IS

8 2 8-hli:h-diameter

x, in y, in z, In _1, deg Te

{al (a)

2.0 .0

12,0 .0
20.5 .0

28.0 12.0

28.0 _,0

20.0 .0

22.5 -5.0

24.5 -5.0

30.0 .0

31.0 12.0

2.0 -12.0

2.0 12.0

12.0 -12.0

12,0 I2.0

30.0 1.0

31.0 2.0

32.0 2.0

32,0 3.0

32.0 6.0

3_.0 1.0

34.0 2.0

34.0 3.0

36.0 .(3

38.O .0

_0.o .0

4_,.0 12.0
_.2.0 .0

4_.0 .0

_8.0 .0

52.0 .0

52.0 12.0

55.0 .0

58.0 .0

58.0 12.0

58.0 -12.0

4z+.O -12.0

36.0 -8.0

36.0 -3.0

3+..0 -3.0

32.0 -3.0

30.0 -3.0

28.0 -3,0

3_.0 -12.0

32.0 -12.0

30.0 -12.0

19.0 -12.5

t?.5 -11.0

15.5 -2.5

16.5 -2.5

17.5 -2.5

15.5 -2.5

IQ.5 -2.5

20.5 -2.5

21.5 -2,5

22.5 -2.5

23.5 -2.5

24.5 -2.5

FOR VARIOUS PROTUBERANCE SHAPES; 5 : 070 INCH - ColltiEtued

10.55 0

8.55 0

6.55 0

q.55 o

3.55 0

2.55 0

1.55 O0.55

10.55 45

6.55 45

4,55 45

2.55 +5

10.55 90

6.55 90

_,55 90

2.55 90

4.55 150

3.55 180

2.55 180

34.0 -t.O

34.0 4.0

34.0 5,0

34.0 6,0

36.0 6.0

30.0 1.0

3B.0 2.0

44.0 8.0

_4.0 6.0

_4.0 4.0

44.0 2.0

44.0 1.0

cylinder swept back 45 ° - ContHitled

(d) M = 3.51; R = 1.59 x 106

h

Tw, OR h Nst he Nst, c 4 _LL

(b) ib)

,968_ 582,2 .00182 ,000885 1,09

.96224 581.9 ,00185 .000900 .97

• 96675 502.9 .00161 .000783 .86
• 96112 574.9 .001_4 ,000749 .99

,96679 582,2 ,00147 ,000715 .93

.96_62 501,5 ,00154 ,000749 .99

,96957 580e2 ,00163 ,000793 ,99

.96900 579,2 .00140 ,000601 .88

.97689 581.9 .001_ ,000705 .00146 .000710 .9_

• 96562 _80.9 ,00146 .000710 ,96

.97689 592.2 ,00105 ,000900 1,|6

,97126 953.9 *00160 *000017 1.10

,97126 552*5 *00189 .000919 1,00

,95774 575.2 ,00195 .000968 ,99

.9605_ _fl2.2 ,00276 .001542 I,?_

,94647 571,9 .00272 ,001323 1,79

,96900 583.2 .00227 .00110_ .00250 *001216 I,49

.94928 571.2 ,00212 .001031 1.33

,96675 577,9 .00142 .00069_ .92

.9_2_2 563.5 ,00093 *00045; .61

.92505 562.5 .00280 .001361 ,00255 .0012_0 1.83

• 93970 569,5 ,00218 ,001060 ,00210 *001021 1.40

• 95661 575,5 ,00127 *000611 .00133 .000647 .92

• 93576 563.9 ,00101 .000880 .00175 *00085 1.27

.9_609 56_.2 .00203 ,000987 *00201 ,000977 1.34

,97295 551,9 ,00]35 .000696 ,89

.939|_ 567.5 ,00259 ,001259 *00257 *001250 1,8_

.95379 575,9 .00254 *0012_5 .00255 .001240 1.69

• 96844 983,5 .00231 ,001123 .0023_ ,001131 1=79

,93407 565.9 ,00300 ,001459 .00294 .O01w30 2.29

.97520 581.9 *00129 ,000627 .98

,97239 584,2 ,00208 .001011 ,00211 ,00102_ 1.63

,97766 587.2 .00195 ,0009k8 1.52

,q7013 578.9 .00126 .000613 .98

,97633 586.2 ,00190 .000632 1.06

.96R&4 579,9 ,00163 ,000793 1.34

.97_64 581,2 .00127 .000628 .54

• 99097 572.9 .00232 .001_28 1.95

,94196 571.9 ,00215 *001045 *00210 .001021 1.42

.94647 568.2 .00200 ,000972 *00195 .000941 1.43

.97_64 579.2 .00147 *000715 .00t50 ,000729 .94

• 97520 582.5 ,00150 .000671 .97

• 97239 950.5 .00135 *000696 ,00123 .000598

,97239 980.5 *00133 .000647 .88

• 97_64 582"5 .00151 ,000734 ,00142 .000690 1.08

.97239 98&.5 ,00146 ,0007i0 .91

.97126 581.5 .00160 ,000770 ._6

.97182 582.5 .00|71 .0000_i .9_

,98027 587.9 .00122 ,000999 .00135 .000656 .72

• 966]9 578.2 .0016_ *000793 .001_6 .0(_0710 ,87

,97152 581,5 .00162 *000788 *00]73 .0008_i .99

• 96675 578.9 ,00166 .000797 *00160 .000778 .99

• 96619 582,9 ,00155 *000754 .001_9 ,000725 .93

.97013 55_,9 ,0015_ ,0007_9 .001G5 ,000502 ,91

.96758 583.2 .0015_ *000749 ,9_

.95}_4 595.2 *00767 1003729 ,00832 .004046 4,76

•96957 579,5 .001_2 ,000690 .93

,96168 619,2 .O091& *004444 1.49

,96619 611.9 .00982 ,004775 ].()ii

,97299 616.5 .01003 .0_4@77 ].6_

.97239 617._ .01037 .0090_2 [.69

.97299 618,9 .01080 ,005251 ,01056 .005281 [.76

.95943 615.2 ,01239 *006005 .012_2 .006039 2.C2

•93463 605.9 ,01_73 *007162 .01_52 .007060 ?,a;

.93659 609.9 .oi_95 .oo7o73 2,3R

• 95530 594.5 ,006_i ,oo_i17 _,36

.95999 604,2 .0061] ,002971 ].313

• 96906 598.5 .00606 .002947 1.29

,96758 553,2 .00154 .0007_9 .33
• 95323 566.2 .00077 ,000374 .0007C .9Cl03_0 .66

• q5886 574.5 *00161 ,000783 .O0]R_ ,000900 1.05

,95886 572.5 .00135 ,000656 .93

.9684_ 58_,2 ,00155 .000754 .00155 .000754 1,07

• 97295 982,5 .00156 ,000759 1,08

.950_| 569.2 .OOlll ,000540 ,?a

,99436 587,9 .00028 *000136 ,18

•97126 581,2 .001_5 *000656 ,00137 .000666 .59

.99774 578*5 .00149 ,000725 .00149 ,000725 1.05

,9_590 566,5 .00160 .0007_8 .00157 ,000744 l.i?

.96943 571.9 .00119 ,000579 .00[19 .00t579 .78

.96055 575.2 ,00161 .000753 ,001_6 .000807 1.07

.95323 572.2 ,00139 *000676 ._

.9_661 570.9 .00137 ,000666 ,_

.95717 570.9 .00136 .000661 .o4

.95492 573._ .00148 .000720 l,t2
• 9_703 566*q .OOt57 .000763

• 99090 506.2 .00030 .0001_6 ,00045 .000233

,98985 555.5 .00028 .000136

aThermocoupie locations for which z and/or _ stations are provided are Ior models; x and y stations for these models are
measured from model origins.

b h measured m Btu/ft2-sec-OR.
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TABLE III. - HEAT-TI?ANSNEI{ MEASUI_EMENTS FOR VARIOUS PHOTUBEtL%NCE SltAPI';S; _' * 0.70 INCH - Continued

8 2 8 ineh-d[anleter cyhndei swept back 15 ql Cor_tmued

(e) M = 4.44; B = 3.11 x 10 6

T e h h

x, in y, in z. in _, deg I Ti- Tw, o R h NSt hc NSIC '_ _LL

(a) I_} (b) Ib),

2.0 :{i .�s3s2 563.9 .oo,68 .oooso7 .ee12,e ,95078 581,9 ,00119 ,000_30 ,B6

20.5 ,C .95_61 583,_ .00118 °000426 ,86

28,0 12.0 .9_8C5 580,2 ,00120 .000_34 ,89

g8,O _.C .95u05 582,2 *OOlll .000401 ,90

2B.O ,O .95606 581,2 .00102 .000369 ,8_

20,5 -5.0 ,95625 582,9 .00095 ,0003&3 ,80

2G,5 -5.0 ,g55TO 582.2 .00C9_ ,0003_0 .Bl
30,0 ,C ,96117 586,F ,00094 ,0003_0 ,oOlOl ,000385 1,12

31.0 12.0 .95133 580.2 ,00103 ,000372 ,??

2,0 -10.C ,95789 586,5 .00172 ,000622 ,86

2.0 12.0 .9551b 588,9 ,00199 .000719 ,86

12.0 -12,0 ,9573_ 585.2 .00127 .000_59 .84

12,0 12,0 ,9_695 578,9 ,001w9 ,000539 .9_

3C.0 1.0 .94508 581.S .00230 .000060 hg2

31,c 2.0 .93000 570,_ .00221 ,000799 1,78

32,0 2.0 .9152a 5_2," ,00236 ,000853 ,0C22& ,000B10 2.02

32,C 3.0 ,93_28 5_3,_ ,00175 .000632 1,39

32,0 6.? .95406 582,& ,00127 .OOD_Sg 1,02

34,0 l.C ,92945 56_,£ ,00055 ,000199 ,_7

3_,0 2,0 ,90869 558, =, ,00233 .000842 1,77

3_,0 3.0 ,9234_ 555. _ °00170 ,00061_ ,00159 ,000575 1.36

35.0 ,C ,95_78 578,5 .O00?l ,000257 .0_78 ,000282 ,bl

3£,0 ,C ,9316_ 5_7°! ,00]07 .000387 ,00101 ,000365 ,90

4C.0 .0 ,92781 567,5 .00122 ,00o_I ,O012J ,000_37 Ioi0

4&.O !2,0 .95898 5S_,£ ,00099 °000358 "88

%2,0 0 .92399 567,t ,0017_ ,000636 ,00159 ,000611
4&,o _ .9365_ 573, Q ,00_92 .00069_ ,00[9_ ,O00TOI 2,29

_8)0 • _ )O_gl_ 581, 2 ,00188 *000_79 .00[89 .000683 1.72

52,0 .C ,9_139 586.2 ,00171 °000618 .00171 ,000618 2o0Q

52,0 12,0 ,96281 599._ ,00100 ,009361 .88

55,C .o °95_I_ 5S3, o ,0015g ,000575 ,30J59 .000575 1.89

_8.0 ._6008 586,0 .0015i ,00n5_6 t.SO

58.0 12.0 .059_3 58_.2 .00097 .000351 .86

58,0 -12,0 ,96500 587.2 ,00067 ,0002_2 ,73

W_.O -IZ.C ,963_0 586,_ .0007& ,000267 ,_7

36,0 -8,c ,9600S 58_,2 ,00089 ,000322 ,80

36,0 -3,C ,93_92 572,9 ,00193 ,000698 1,79

3_,0 -3.0 ,92563 568°5 .00163 ,000589 ,001_ ,000520 I,_7

32,0 -3,C ,93110 570,_ ,00166 .000600 • 0!]159 ,000575 i'50

30,C -3,0 ,_5516 58_°5 ,00113 ,000_08 .0ci19 ,000_30 ,?7

20._ __,O ,96172 587. 2 ,000g3 ,000336 i,ii

3_,C -12.0 ,95680 582.5 *00099 ,000358 .3t]OB_ ,00030&

32.0 -12.C ._5680 _B2.5 .00098 ,00035# ,82

30.0 -12,3 ,958_8 58_.2 .00098 ,00035_ ,0n095 .0003_3 ,79

19o0 -12.5 ,95289 587,b .00118 .DOOa26
,81

17°5 -ll,C ,9533_ 587.2 ,O011B .000_26 .90

15,5 -2.5 .95953 585.9 ,00111 ,000_01 ,82

16.5 -2.5 .95625 585.5 ,00115 ,000_08 °0_IIi ,000_01 ,86

17,5 [2.5 ,95a61 583,5 ,00110 ,000_26 ,03100 .000361 .90

18,5 -2,5 ,95953 507,2 .00112 1000_05 ,0)128 *000_63 ,93

19.5 -2,5 ,9551& 58q,5 ,00113 ,000_08 °oqIg6 ,000383 ,91

2_.5 -2,5 ,95_61 581.9 ,00101 ,000365 .3309_ .0003_7 .83

21.5 -2,5 .95789 58&,5 ,OOIll ,000_01 ._3121 ,000_37 ,90

Z2,5 -2.5 ,95516 582.2 °00099 .000358 ,03(9_ ,0003_0 .82

23,5 -2,5 ,95570 582,5 .00098 .00035_ ._3097 ,000351 .79

2_.5 2,5 ,95680 _8_.5 .OOlO_ .000383 .91

IC.5_ 0 ._5352 _01,9 ,00893 ,00322v 1.3!

5,55 0 ,9573_ 605°2 .00029 1003358 },37

5,55 0 ,96117 608°9 ,00997 ,003603 I, &7

_°55 C ,95953 608.5 °01029 .003719 1"51

3.55 O .9e_5 _12,5 ,01052 ,003802 ,010S2 .003838 3.55

2.55 O ,95953 611,2 ,01168 .00_221 ,01189 ,00_297 ]'72

_.55 0 ,93328 _08,5 ,01376 ,00_97_ .013?_ ,00&965 2,22

.55 ,_1578 592.9 ,01_22 *005139 2,(9

_CI°5_ _ .9_969 292°5 ,00595 ,002150 1,1&

6.55 _ ,9_805 593.5 ,0053_ ,002291 1°21

_,55 _5 ,95187 ,00626 1.2C

2.55 _5 .9q969 ,00722 1,38

.93820 ,00051

595,5 °002262

596.2 .00Z609

3_._ -_.0 570.2 .00018_ ._7

3_,0 &.3 19a113 579,9 .00129 ,000_66 1,02

3&,O 5.0 ,9W367 57&,2 )00073 ,000_6_ °55

34°0 6,0 ,95570 58_,9 ,DOll9 ,O00&30 ,00119 ,000_30 ,90

36.0 6,C ,95898 58_,2 .00132 ,000_73 l,Ol

38.0 1*C .9_875 571,2 ,00062 .00022& ,0007_ .000275 .53

38,0 2,0 ,93i10 559,2 ,001_| .000510 1,21

_,2 S,C' ,958_ 58a,2 .00009 ,000758 ,00102 ,000369 .88

W_,© 6,0 ,96750 580.5 ,O01l_ ,000a12 .J0_15 ,000&16 ,96

_,0 _,0 ,93110 569,_ ,00156 ,00056& .001_7 ,000531 1.25

_,0 2,0 .9&258 573,9 ,000fl2 .00029_ ,00083 ,000300 ,69

_.0 1,C .9_367 575o_ °00101 ,000565 .00_09 ,000_9_ ,92

]C,55 90 ,93930 276°2 ,00120 ,000_3_ ,75

e.55 gC ._09_ 575.5 .o011_ .000_12 "_

_.5_ 90 ,9_169 577,2 ,001|5 .000_16 .7i

2,50 90 .q_586 579.2 ,00121 ,000_37 "75

i
ro
o
Iv)
..p.-

aThermocouple locations for which z and/or _ stalions are provided are for models; x and y stations for these models are

measured [rom model origins.

b h measured tn Btu'ft2-sec-°R.
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TABLE III. - HEAT TRANSFER MEASUId'IMENTS FOR VAIfIOUS PROTUBERANCE SIfAPES; _ = 0.70 INCil CollliTlued

8. 2 8 no _ distorter r'ylindet swept back 45 ° - Ct;.cluded

(g M_ 4.44; R = 2.07 x 186

Te h

x, ln_ y, In. z, in. _, deg T_ Tw' OR h NSt he NSi'c _00

2,0 ,0 ,97077 588,2 ,0023a ,001269 1,37
12,0 •0 ,96857 587°5 ,00133 ,000721 1,13

20,5 ,0 ,g7353 587°9 ,00%}_ *000629 1,03

28.0 17,0 ,9669l 584*5 ,00118 ,000540 1.16

28.0 _.0 °97353 587,9 ,00116 ,000629 I°20

28.0 ,0 *97408 589,9 ,00095 ,0005]5 i,0l

24,5 -_°0 ,97518 509,2 ,00089 °000403 °96

31.0 12,_ .97022 586,2 ,O0i]7 ,000635 l,ll

2,0 -12,0 ,97739 592,5 °00298 ,001616 I*9&

2,0 12.0 ,gT_O_ 591.2 .00257 °OOI3g_ i,_0

12.0 -12,0 °9757_ 589°2 °00_I ,O00765 I,Z9

12,0 12,0 ,96416 589.9 ,00_80 °000976 i°32

3f;.0 1,0 ,96]_0 584.5 °0028_ ,001_51 _o62

31,0 ?,0 ,945_I _73.2 ,00243 ,OOL318 Z.a8

32,0 2*0 ,96967 506,Z ,001a4 °000781 1,50

_2,0 _.0 °9_817 374,_ °00]8_ ,O0]00& I.91

5_._ 2,0 .92356 563.5 .00760 .o01_I0 2.65

3_,0 9,0 .93714 567°9 .00187 ,00101_ 1,70

40°0 .0 *96927 573.5 .00221 ,000656 ,00129 ,000667 I,_6

_,0 ]_oC ,97904 591.2 °00tl5 ,_00624

42°0 .0 °94376 571°5 .0018_ ,000998 ,00]75 °000938 1,94

4a.0 °0 ,95368 578°5 ,00192 ,00[0_I °00199 ,001058 2,13

48.0 ,0 °96526 584,5 ,00i80 ,000976 °0018@ .001020 2°02

_2,0 ,Q .92997 5_5,_ .00295 °O03_O0 ,0027_ ,00I_BS 3,21

92.0 12.0 .98125 593.2 .00090 .000_88 1.02

55,0 °0 °97_08 589,5 ,00]77 °000960 ,00206 *001_17 2,_6

58,0 °0 .9790A 59_,5 *00165 ,000895 1.85

58*0 -12°0 ,98345 593.2 °00092 ,000_99 1,33

36,0 -)°0 ,94927 575.5 *00_18 °001183 2°37

3_.0 -_°0 ,93990 5_9,9 ,00_7_ ,000933 °00155 °000857 1,87

_2,0 -_.0 °94_51 572,5 *00_01 °001090 °00170 ,0009_2 2,09

34,C -12,O ,97629 589,2 ,00115 ,00062_ *0010a ,000564

32°0 -12o0 .97629 589°2 ,00115 ,00062_ 1,29

30.0 -12o0 ,978_9 590.2 .00t_9 ,00075a .00158 ,000857 1.83

19,0 -12,5 .97739 591,9 *00tO6 *000575 t.]3

17._ -i_°0 ,9768" 589.5 .00]_9 *00079_ 1,30

15.5 -2._ ,978a9 590,9 ,00119 .00062a 1.07

16.5 -2,5 ,98401 593,9 ,0008_ ,000_56 ,78

19°5 -2,5 °g7463 588*2 ,00_15 °0006_ °00101 °0005_S 1,03

20.5 -_.5 *97W0S 588°2 ,00|16 °000629 ,00108 °000586 1,14

22.5 -_°5 °97518 588.5 ,OOit5 .000_?a .00101 .0005_S 1.13

23.5 -2,5 .95699 592°9 ,00943 ,005115 ,00957 °005191 10,}a

24._ -2°5 °9768_ 587.5 ,00115 ,00062_ }.21

10.55 0 ,96250 599,2 ,01Z26 *006650

8°55 0 °96636 60_,2 ,01_91 °007003

6,55 0 °96967 605,5 ,01_18 ,00769_

_,55 0 ,96857 605.2 °01_77 .00_012

3.55 0 ,g755_ 608.9 ,01_0 ,008353 .015_ .00_

2,55 0 )96_91 606,9 ,01761 °009552 .01$i} °009834

I,55 0 ,9371_ 59_o9 °02_69 ,013393 ,02_39 ,9132}0

°55 0 ,9228I 583,9 °02584 °01_016

]0.55 k5 ,95920 590,9 °00713 ,003fl68

6,55 _ ,95699 591,2 ,O0822 ,00A_59

4°55 _5 .96140 593.2 ,00767 °00_160

_°0 _,0 ,9597_ 579,_ ,00_3 ,0007_5 1,_3

_&°C _,0 °96085 580°5 ,00091 °000_94 .92

3_°0 _.0 ,97_6_ 588,9 °00t]7 ,0006_5 ,00116 .000529 1°18

36,0 6,0 ,97799 590,5 ,00316 ,000629 1.18

_4,0 _*0 ,9779& 590,5 ,00115 ,00062_ °00120 ,000551 1.2&

44o_ _°0 °95037 574.9 °00152 ,O008_ .00133 .000721 1.63

i0,55 90 .95037 574,2 °00120 °000651

_,55 _0 ,g_w25 57_°9 .COt21 ,0OO656

2,5_ _0 .q575a 581,5 ,00]_6 ,0007_8

_°55 180 ,9_87_ 573,2 ,00146 ,000792

h

2.22

2.33

2.56

2.67

2.78

_,67

I,g3

.92

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from model origins,

b h measured In Btu/ft2-sec-OR.
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TABLE III. - HEAT-TRANSFER MEASUREMENTS FC)p VARIO1Lq PRQTIIBERANCE SIIAPES: 6 = 0.70 INCH - Continued

x, in. y, in z, in. fl, deg

lal lal

2.0 .0°
12.0

28.0 12.0

ZS.O 4.0

28.0 .0

30,0 ,0

31,0 12.0

]a.o .0

2.0 -12.0

2.0 12.0

i2,0 -12.0

12.0 12.0

50.0 1.0

5t.0 2,0

32.0 2.0

3Z.O 3.0

32,0 6.0

34,.0 l.O

]a.O 2.0

)4.0 9.0

56.0 .0

38.0 .0

40.O .0

44.0 12.0

92.0 .0

'.4.0 .0

_8.0 .0

51.0 .0

52.0 12,0

55.0 .0

58.0 .0

58.0 12.0

58.0 -12o0

_4.0 -12,0

56.0 -8.0

36.0 -3.0

3_.0 -3.0

32.0 -3.0

50.0 -8.0

28,0 -9,0

34.0 -12,o

31.0 -12.0

30.0 -12,o

19.0 -t2.5
17.5 -11.0

15.5 -2.5

16.5 -2.5

17,5 -2.5

18,5 -2.5

36.o -t6,0

36.0 -12,0

32.0 -18.0

52.0 -16.0

32.0 -04.0

32.0 -it.O

28.0 -i_.0

28,0 -12.0

26.0 -12.5

22.0 -12,5
20.5 -11,0

34.0 -t.O

34.0 *.o

3(,.0 5.0

3_,.0 B.O

36.0 6,0

38.0 1.0

38.0 1.0
_4.0 8.0

4_.0 6.0

4,d..o _.0

4_.0 2.0

1.4.0 I.O

t2,O 7.o

1.5 7.0

12.0 6,2

B,O 6.2

1.5 6.2

12.0 3.6

8,0 3.6

1.5 3,_,

.66

.66

Z .00

• I.O0

I • 00

i,O0

1.00

i.O0

9. 30 ° Cableway

(a) M • 2.65; R = 3.88 x l08

Te

TI T_ OR h NSt

Ib)

,95301 591,2 .00697 .000989

.9_574 983.2 .00584 .000828

.9278_ 5bw.5 .00373 .000520

.97818 5_,9 .00082 .000216

.980_1 584.5 .00039 *0000_5

• 94158 578.5 .00_80 .0006a!

.91616 571,9 .00603 .000855

.92616 570,9 .00575 .000816

• q580_ 593.Z .00690 .000979

• 957_8 593.9 .0_685 .000972

• 95189 586.9 °00595 .O008Wg

.9_138 582.9 .0062t .000881

.93958 577.5 .00_92 ,000698

.92616 571.9 ,OObO0 .000851

,91392 569.9 .00616 .000870,

• 92168 670.2 .00622 .000882

191721 567.5 .0062£ .000888

• 92616 572°9 .0062_ ,000885

.92280 570,9 .00630 ,000896

,91945 568.5 .0062_ .000885

• .92616 572.l .0061_ .000870
,92672 572,5 .00606 .000860

.92560 370.5 .00573 ,000813

.q3623 580.9 .00728 .001033

.92560 571.2 .00599 ,000850

.93_55 576.2 ,00572 .00C811

,93_55 575,2 .00559 .000793

,93075 573,9 .00568 .000_06

• 93791 580.2 ,00643 .00C912

,93k55 574,9 .00533 .000756

,93902 577.5 .00544 .000772

,9}901 581.2 ,00613 .00088_

,96182 581.5 .00605 ,000858

,95511 578,5 .00661 .00093_

,93175 _71.9 ,00560 1000794

,927_ 571,9 ,00590 *000837

,9222_ 568.9 ,00597 ,O00B_?

,9222_ 568.9 °00577 *000819

,9_735 5?6,5 ,0051_ .OOOV4B

19787_ 589.2 .00096 ,000136

,92784 573.2 .00621 ,00088]

.92896 573,2 .0060_ .000857
,9_063 569.9 ,00_80 ,000681

,92952 583.9 .00921 ,001307

.96160 601,1 .00901 ,0012?8

,9586h 593.2 .00664 *0009_2

.96643 601.2 .00733 .001o_0

.973/5 606.5 .0078_ ,OOilI2

,9938_ 603*2 .002_6 ,000399

,93735 574,5 .00984 .000687

,91112 573.9 .00689 ,000977

,95189 58_,9 .00532 ,000755

,9_06 583,9 ,00513 ,000792
093955 573.9 .00520 ,000738

,93679 583.5 ,00770 ,001092

,93902 578,9 ,00572 ,000811

,9_175 565,5 .00390 *000_82

194797 587.9 .00552 ,000925

,95902 586,5 .00819 ,001162

,97650 585,5 .00076 ,000108

197818 63_.2 ,01579 .0022_0

,97259 629.9 .01593 *002260

,_6420 635.l .0169_ *002_03

,93795 582.2 .0057_ ,000956

,9&]8_ 588.9 .00653 ,00091_
19_567 580.9 *00656 ,000931

,94797 58_,5 ,00528 ,0007_9

,9_741 58_,5 .00567 ,00080_

,9657_ 581.5 ,00497 *00070_

.95077 589,5 .00528 ,000749

#9502] 589.2 .00530 .000752
• 951B9 58_,5 .00512 ,000726

.93902 576,9 .00507 ,000719

.9_238 583.9 ,00628 ,00089}

,9_518 580,1 ,00481 ,000882

•94238 578.2 ,OO&80 ,O00bS]

,938_1 582.2 .00658 ,0009_3
,94070 576,9 ,00478 lO0067B

,9_181 _78.2 ,00496 *O007_&

890741 585.5 .00621 *00088_

I

h

hc _

t.06
1.08

.69

.25

.o7

.co_ .98

1.16

1.18

t.lO

i.05

1.09

1.09

.96

1.18

,o0_: 1,28

1.18

1.11

.ooe_ 1.2_

°00629 1.20

1,18
.0061_ 1.2_

.30607 1.15

._0571 t,t7

.00597 ! 1,19

• 0057_ 1.17

.00559 1.15

.30587 1.07

1,35

1.05

.00533 I 1.08

1.27

1.21

1.33

1.15

_.22

.00595 1,18

.0057_ 1.16

"0051_ I 1.0_

.20

.00606 1.22

.97

1.78

1,23

,o0?_i 1._2

.008t8 t,_

• 30280 ._7

1.04

.00659 1._2

• 0056& l.ll

.oo52e 1.06
,00_82 t.C?

.00780 1._e

i .0o577 1.15

.00658 1,31

,00818 1,63

.000_2 .t_

.01755 3._9

i .01753 3,05

.01838 _,32

.00681 1.28

.006_ 1.33

1.06

.OObbQ 1.06

.03_93 .98

• 30_2_ 1.06

,00531 1.05

.005_7 _.09

aThermocoupie iocations for which z and/or @ staiions are provided are for models; x and y stations for these

models are measured from modet origins

b h measured in Btu/lt2-sec °R,

t_
!
DO
0
DO
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TABLE IlL - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 0.70 INCH - Continued

£. 30 ° Cabteway - COlltHiued

(b) M _ 2.65; R • 2,49 x 106

TO _R hc h
x, in y, in. z, zn. _, deg Tit Tw' h NSt Nst,c h-oo

(blI_> {a)

2.0 .C
_,2.0 .C

28.0 12.0

28.0 4.0

28.0 .0

30.C .0

31.0 12,_3¢+._

2.0 -12.0

2.C 12.0

12*£ -_2,0

12.0 12,0

_o.C i.o

31.0 2.C
_2.C 2.C

32.0 3.0

32.0 6.0

34.0 l.O

34.0 2.0

3_.£ 3.o
36.0 ,9

38.0 ,0
_o.O .'o

_4.0 12,0

t*2.O .o

_.L, .e .o

48.0 .0

52.0 .0

52.0 12.0

55.0 .0

5B.0 .o

5B.C 12.0

5B.0 -12.0

4_,.0 -12.0

36.0 -8.0
)&.O -3,0

}4.0 -3.0

}2,9 -),o

30.0 -).0

28,0 -3,0

}4.0 -12.0

32°0 -12,0

30,0 -12.0

19,0 -12*5

17.5 -ll,0

15.5 -2.5

lb.5 -2*5
17,5 -2.5

18.5 -2.5

36.0 -16,0

16,0 -12.0

32.0 -18*0

)2.0 _16,0

32.[ _ -14,0

)2.0 -lO.C

20.o - II,.C '

28,0 -12.C

26.0 -12,5

22,0 -12.5

20,5 -II,0

3_,9 -t.c

3_..n z,.o

34,0 5.0

3_.0 6,0

_6.0 6.o
38.0 1.0

38.0 2.0

_a.o s.o

_4,0 6.0

4a.o 4.o

4_.o 2.0

44.0 l.O

_2.0 7.0 .66

1.5 T.O .f_6

12°0 6,2 1,00

8.0 6.2 1.00

i._ 6,2 1.00

12.0 3,6 1.00

8.0 3.6 t.oo

1.5 3.6 1.0o

(b)

.96252 593.9 .00506 .001113 1.07

.95525 585.2 .O0_Ob .000093 1.05

.94_06 571.9 .00255 .000561 .66

1.00055 597.9 .00062 °000136 *17

1,00167 598.2 .00041 ,000090 ,11
.95189 582,2 ,00359 .000790 °00360 ,000792 t*05

.93_55 573*5 *00430 *000964 1.21

°93847 57(+.9 .00395 .000869 1.18
°g6867 596.5 °00505 ,OOllll 1.09

°96699 597.5 .00524 .001153 1+07

.96252 _,_9°5 ,00419 .000922 1.08

.95153 584.9 * 00447 .000983 1.07

.9,969 584.2 .00378 *000532 1.05

.93679 57&,9 .OOt+16 .000915 1,18

.93629 573.2 .OO&01 .000882 °00398 *000876 1.19

°93287 572.9 * 00_-3_* ,000955 1.19

,92896 570.9 ,00_,29 .000944 1.19

,93847 579°9 .00_16 .000915 °00423 .000931 1,19

.9345,5 573°9 °00426 .000937 + 0042,_ .000933 1*19

.93_19 _71.9 .OOw_2 .000972 1.22

°93847 575°2 .00406 *000893 ° OO&O6 .000893 l,t7

.93847 575.2 • 00406 *000893 . DO._06 *00089_ 1,17

,93735 573,9 .00383 .0008_'3 .00302 * O008.k 0 1,17

,9r,_62 5BI,9 *00477 *001049 1,50

.93735 574.2 .00390 .000858 .00387 .000851 l,ll

.9,bf16 579.5 °00391 .000060 *00593 .00086_ 1,15

.94686 518.9 .00374 .000823 ,0037_ .000823 1.12

.9_462 577,2 *00396 .O008Tl .00396 *000871 l*lb

.94606 582.2 .00'+'+', • 0009"_7 1.31

.947_1 578.5 .0036_ .000801 .00364 .000801 1.13

.95_01 5_1.9 *0035B .000788 1.12

• 94965 5_3.2 .00430 • 000946 1,31

.95413 55'.* 5 .00'+23 .000931 1.29

.9,686 580.9 ,00455 ,001001 1*_4

.9_797 578.2 *00367 *000807 1,10

.9_070 5_5,5 i00393 *000065 1116

.93911 512.5 ,00390 .000858 .0038S .00085_. 1,1_

.93399 572.2 .00_0b .000895 .00_01 *000_82 1,19

,9_797 580,9 *00_89 .000856 .0038_ *000047 1,08

1.00391 599.5 e00002 ,00013_ .20

.93958 516,2 .O0_kl e 000970
.93958 515.9 .00432 .000990 .00432 .000950 1.29

.94150 574.2 *00336 ,000739 1,00

•93902 5@8.5 .00610 .0013_2 1,72

.96755 600.2 .00613 .001_49 1.63

,96867 596°2 ,00473 .0010_1 1.22

.9_82 b01._ .0_0_ *001109 ._050_ .00_I09 1.40

.98321 610,9 *00518 *0011_0 .00519 *001142 1.38

1.01789 609.5 ,00101 .000222 .00087 .000191 .28

.95077 578.5 ,00319 .000702 1,01

.93958 576.5 .00_78 .001052 .00_50 • 000990 1,43

.96_20 5_8.2 .00352 *000774 °00383 .000843 1.07

.95581 5_2.9 .00351 *000772 °00351 .000772 1,04

.94797 57T.5 .00353 .000777 .0n315 .00069_ 1.07

.94741 585.2 ,00517 .001137 °00523 .001151 1.48

.9593_ 981.9 .0039_ .000067 .00396 .000871 1.1_

.94909 573*5 *00236 .000519 ,69

.9&196 595.9 .00472 .001038 .00_63 .001019 1.30

.95981 591.2 .00965 .001243 *0056 & ,001241 l,ST

1.00839 599.9 .00023 • 000051 ,06
•98098 628*9 .01119 .002953 °0117_ *00258_ 9*bO

.9759& 692°2 °01077 *002369 °01203 .002647 3e0_

°96867 6_1.2 e0_245 *002739 eOi35b °00298_ 3.36

• 9485. _ 5_7*2 .00429 .00094_ .00433 *00099_ 1.16

.9535T 5_6.9 .00451 .0009_8 _.20

.94741 582*9 *004_6 .000959 *00437 *00096i 1.26

.96q20 592*9 .00361 .000794 1.03

• 9b_64 599.5 *00349 * 000768 *00356 *00078_ *99

.96508 5_7.9 .003_1 .000772 .003(.9 *000768 .99

.96795 591.9 .00372 .000818 .00574 *000823 1,10

°96699 594*9 *00348 .000766 ,00348 .00076b 1,00

.96979 591.5. .00322 .000708 .00340. *00075T 1.00
• 95189 500.9 .00395 ,000781

• 95_13 556.5 ._29 .0009_4
.95916 5_.5 .0031B .000700

°95692 582.9 .00304 * 000669

.9,909 583.9 .00442 .000972

• 95413 581.2 * 0'0322 *O00TO8

.955B1 5fJ2.5 .00322 • 00070B

.9580', 5017,2 .00_,02 ,O00BB4

aThermocouple loCations for which z and/or _ stations are provided are for models; x and y _tatJon/_ for tJ3ee.e

models are measured from model origins.

b h measured in Btu/ft 2 sec-°R.
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TABLE llI. - HEAT +TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 0.70 INCH - Continued

9, 30 ° Cableway - Cnntinued

(c) M - 2,65; R t 1,24 x 106

Te

x, in. y, in. z_ in. _, deg _ Tw, OR h

{a) (a) Ib)

2.0 ._12.0

28,0 12,0

28.0 ¢.0

28.0 ,0

30.0 .0

31.0 12.0

3,,,0 .0

2.0 -12.0

Z*O 12.0
12,0 -12.0

12,0 12.0

30,0 1.0

_1.0 2,0

3Z*O 2.0

32.O 3.0
32.O 6.O

34.O 1°0

)a.O 2,0

3_,0 3*0
36*0 ,0

38,O .0
_0.0 .0

44.O 12.0

42.0 °0

4_,.0 ° 0
_8,0 *0

52,O .0

52*O 12.05_,0 .

5_o0 *0

_8.0 12.0

58.C -12.0

_,_,0 -12.0

36.O -8.O

36.0 -3,0

34.0 -3*O

32.O -3,O
30.0 -3,O

34.0 -12.0

32,0 -12,0

30.O -12.0

19.0 -12,_

17.5 -11.C

15.5 -2*5

15.5 -2*5

17._ -2.5

36.O -16,0

36.O -12.0

32.O -18*Q

92.6 -16.d

_2.o -14,0
32.0 -I0.0

28.0 -I_.0

28.0 -12.0

26,0 -12.5

22.0 -12,5

34,0 -l.O

34.0 _,0

3a.o 5.0

3a.0 6.o

36.0 6,0

38.0 1.0

30.0 2.0

_,a.O 8.0

4(,.0 6,0

%_*.0 2,0

12.0 ?,0

1.5 7.0

12,0 6,2

8,0 6.2
1.5 6.2

12.0 3.5

8.0 3.6

1.5 3*S

h

NSt hc NSI, c "_o

(w

.97768 591.2 ,00126 • 000557 1.24

• g6932 591.2 *0026_ ,001167 1.06

,96764 _83,5 ,00192 *000672 .70

I*02_89 61_.2 .00031 .000137 .13

1*02677 613+9 .000_9 +000]28 .14

,9676A 588,9 ,OOZe5 ,000994 .00226 ,000999 I*06

,9_923 578*2 ,0025 t *001109 l.lg

.99993 980.9 .OOZ2S *001008 1.21

.98772 598,9 .00117 *000917 1.63

.98605 59A** 9 .00099 *000438 I,_I

.97768 _95,9 *002_3 .0011_8 1.02

• 96_85 569.9 .00282 *0012w6 _,04

,96541 588.2 .00232 ,001025 1.08

,95298 580.5 .00240 .001061 1*Z5

.99202 578.9 *O02_& * 000990 .0022_ ,000981 I*20

.94868 578.2 ,00_9 ]. °001065 _*la

.94589 57¢%,2 *00230 .002016 1.22

,95_26 _81,_ .00222 .00098_ *00227 ,00200_ |,05

.95202 579.5 .00237 ,00101.7 ,00253 .001030 1.11

• 94923 577,5 .00235 *0010_9 I*I0

.99649 581,5 .00215 ,0009_0 .00215 *000950 1,15
199760 581.9 .00211 *000932 *00211 *000932 1,09

,99760 501,2 *00199 ,000879 ,0019_ .000879 1,08

• 96318 586.9 * 00Z_9 *001085 1.16

.99760 581,9 ,00202 *00089_ *00199 ,000879 I,07

,96_D8 586°9 ,00199 +000879 o0020_ *000888 I*0@

.96820 _B6.9 *O01Bl ,000800 .OOlel , O00eo0 .99

.96653 587,2 .00183 *O00g09 .00183 ,000809 .95

.9_941 587,Z ,00230 *001016 1.27

• 96987 587,5 *00179 *00079_ ,00170 *000787 I*09

• 9771_ _91*9 .O0]_ +000769 a97

,96987 5_9*_ .00_13 *000941 1,17

,97_89 591.5 ,00202 • 00089_ 1,1_

,96659 _87.2 .OOE_ *00098_ I,)9

• 96987 587.2 .00105 *O00B18 .97

• 95983 982,5 *00205 *000919 1,12

,95_14 570.9 ,00207 ,000915 .00206 * 000910 l, 11
• 95055 577,9 ,00224 ,000990 *00226 *000994 1.26

,9676_. 389.2 .002_9 *D01012 ,0022_ .000977 ]°19

• 93_0_ 582.5 *00243 ,00107+,

.95537 _81.5 ,00238 *001052 *0023B *002052 l*28

.96039 ._80,5 *00173 *000765 .09

.99937 58_.3 *0033_ *001_89 1.59

•98047 _02.9 .00_79 ,001675 1,70

• 98438 999.5 .00298 *001096 1.02

.98717 605,9 =00523 .001383 .00315 *001396 1.38

.99832 612,2 ,002"_7 ,00122_ *00266 *001176 1.10

• 9T099 587._ *00107 .000826 1.01

,95872 585._ .00238 ,001052 ,o0205 ,000910 1.27

• 98215 595._ ,0019b *000866 ,00223 *00098_ 1,08

•97'%89 591._ *00199 *_0085_ ,00197 *000871 1,_2

• 9676a 584.9 *00]57 *00069_ ,8_

,95872 585,9 *00273 *001206 *0027_ ,001206 1.38

•97099 588._ ,00).09 *0008_8 ,00187 *000826 ,87

,97099 585.2 *00132 ,ooo583 ,6e

•98159 599.2 ,00241 ,001065 .002_4 ,O010?B 1,14

•97266 500*5 .00276 *001220 *00273 ,001206 1,_0
.98661 624.2 .00702 ,00310Z *00756 ,0033_1 3,92

.98159 621.5 ,0071_ ,005226 *00791 ,00_W96 ),_9

.97,,_ 34 619.2 * 00796 *_0391_ *00@58 ,003792 3,90

•96489 587,2 .002f]6 *000910 *00210 *000928 .98

.9699Z 589*9 .002_ *000937 l*O0

,9697_ _87,9 *00211 *000932 *00195 *000866

•98949 601._ ,001_0 ,000799 ,90

.985_9 997.9 ,00]_7 * 000826 .001_3 *000809 *95

• 985_9 599,5 *00161 ,0007]I .00158 ,000698 ,8_

,99107 601.2 * O0 ] _J9 *000818 ,00187 *000826 *9&

.99165 601.9 *00185 .o0081e .001_ .0008I_ .96

,002_5 ,000897 l*Ol,99586 602._ .OfJt_ .000813

• _7_5 590._ .00191 ,00071]

,97489 592.9 ,00214 • 0009_6

•98270 594,2 .001_5 * 000685

• 9@159 993°2 ,001 (+_ * 000636

•96876 589.5 ,002|6 .000955

,9782W 590,9 .00150 .00066_

•97996 592._ .00[59 .000703

• 9782_ 593.2 .00193 *00085_

P

.66

.66

1,00

l,O0

1 ,CD

l ,oo

1.0o

l.oo

I
ro
o
ro

aThermocouple locations for which z and/or _ stations are provided are for models; x ttnd y st=ttlon6 for theme

models are measured from model origins.

b h measured in Btu/ft2-sec-°R.
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TABLE 11I. REAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 0.70 iNCH - Coo.tioued

Te

x, in, y, in, _, in. _, deg T_

(a} ('9

2.0 ,_ ,9601512,0 , ,95_53

2B,O ta.0 ,95_3

28,0 _.c 1.04097
28.0 .¢ 1.0_209

30.0 ._ .95397

31.0 _?_ .9371_

34.o .0 .9_31

?.0 -12.0 .968OO

2.0 I_.[] .96_51

1_._ -t2.c ¸ .96351

12.0 12.C °9500_

3O.O 1.0 .95173

31.0 2.O .938_7

32.0 z.O .9371_

32.O 3._ .93_55

32.o 6.o .92B16

34.0 1.0 .9_163
3_.0 2.O .9_7_0

3_.0 _.0 .93433

35.0 .0 .9,275

38.O .0 .9_987

_0°0 .¢ .9.s99

4_.0 12.0 .9_99

42.D .0 °945_5

4_.0 .0 .95397

4B.O .0 .95510

52._ 12.0 .973O6

55.0 .0 .972_9
5S.O .0 .97193

58.0 12.0 .96071

58.C -I2.0 .968e8
_4.0 -12.0 °g5_3

36.O -8.O .9_11_
36.O -3.O .94724

54.O -3.O .93882

32.0 -3.O .93265

30.O -3.O °95622

2B.O -3.O 1.0,4e9

34.0 -12.0 .94t63

32.0 -12.0 .939_4

30.0 -1_._ .9_750

1_°0 -12._ .935_7

17.5 -11.0 .97O25

16.5 -2.5 .97Ba7

17.5 -2.5 .993_2

36.0 -16.0 .95341

36.O -12.0 .9_219

32.0 -18.0 .96688

32*O -lb.O .95790

32.O -I_.0 .9539_

3_.0 -lO.O .9_31
2B.O -1,.0 .9584_

28.O -12.0 .96O15

26.O -12.5 .9_6_
22.O -12.5 .96071

34.O -l°O .97_18

34.0 4.0 .96969

34.O 5.O °95_90

34.O b.O .93_B2

38.O 1.0 .9371_

38.O a.o .96632

4_.0 8.o .96632

_4.0 6.o .967_

4_.0 4.0 .97418

4_.0 2.o .97_86

12.0 7.o ._6 .95566
1._ _°0 .66 .95_53

12.0 6.2 1.00 .q6795

8.o _.2 1.0_ .9bOlS

1.5 6.2 1.00 .9_9_

12.0 3.6 1.on .958_
a.o 3._ 1.00 .95959

1.5 3.6 1.00 .96239

9. 30 _ C;d_h.way Conti.ul, d

(d) M = 3.51; R = 3.88 x I06

h

T w, °R h NSt hc NSI,c

5B_.g ,00500 ,_0984 1.18
578.2 ,0035S ,000698 _.05

571.9 .00205 *000_03 .73

617.5 .00040 ._00079 .i_
6}7.9 .00032 .000063 .i0

579,9 .00310 ,0006[0 ,00313 .000516 1.15

565.9 ,00317 .OOO&Z_ 1.16

STY.5 .00293 .000576 i.05

593.5 *00e, 59 .000909 i.13

586.5 .OD'b%5 ,a00875 I.I0

590.2 .00346 .O006Sl 1.0_

575,g .OO&03 ,000793 l,a&

579.2 *003_b .000_81 l.l_

573,5 ,O0_&6 ,0S0681 1.20

572°2 .0032_ .0D0637 .00322 ,000633 l*il

5_1.2 .00_57 *O_DT02 |.20

565,5 *00358 .00072_ 1*21

575._ .00332 .0006_3 100_37 .000_6_ I._7

567.5 ,00369 .000726 ,00366 .000720 1,2H

571.2 ,00736 *000_I I._9

573.2 ,00336 ,0006_] ,003]@ .0006@I 1,_9

57&,2 .00_59 .000706 ,0_359 *000706 }.22

570.9 .003_5 .000679 .003_5 .000679 1,17

579.5 .003_0 .0007_8 1.38

57_.5 ,003_3 .D00_55 .0033_ .0D0651 I._B

579,2 ,003|7 *00062_ .00319 .000628 1.12

581.5 .00296 .ODOSB2 ._0307 .00060_ l.lO

613,5 ,00_91 .0009_6 1.92

60_.9 ,00351 .000710 .00389 ,000765 I.}_

60_.5 .00285 .D00581 1.15

589.9 ,0035_ *000696 ].Q5

589.9 .00329 *0006_7 t.25

583,9 .00377 *0007@2 1,45

581,2 ,00310 *O00bt_ }._2

57_.5 .00_18 .000626 1.15

567.5 *00_15 *000620 .0031_ .000818 1,18

563.2 ,00326 .O00b_l .003}9 ,000628 1.16

573.2 ,00307 *00080_ .OO2gl ,000572 1,0_

61_.5 .00_32 ,0000_3 .ll

569,2 ,003_6 ,000681

566.9 .00_33 .000555 .00332 .000653 l*_l

553.9 .0022_ ,000_I ,B2

5_3.2 .00_92 .ODO�bB i,_

595.5 ,005S2 .001106 1.79

583*9 .00358 .000704 1.06

596°5 ,00_71 .000927 .0_472 .000928 I._5

60_.9 *OOt_51 ,o00a_7 =0_0 °000866 1.37

573*2 ,00269 .000529 L.Ofl

572,2 ,00_5 *000_79 °00316 ,000622 1._9

581°5 ,00712 *00061_ *00341 ,000671 1.18

575,9 ,00297 *O005S_ *00292 .00057_ l,Og

573.2 .00357 ,000702 .00352 ._00692 ].Z8

577,2 ,00317 °00062_ .00321 *000631 I°20

57_.2 .002e5 *O0O_03 .77

587,9 .00_6_ .00_913 .00_87 .000919 1.68

586.5 .00'_89 .OSnQb2 .00_88 .000960 1,65

651,5 .01_18 *002789 *01572 .003092 5._

628,2 ,01a75 .002902 .01625 .0_3197 5.19

b27.g ,0162_ °003195 .01769 .o03_ao 5._6

57_.5 ,00_ .0009_2 ,00_96 .000976 l._o

572°9 ,0050_ ,c00991 o00_82 .oo09_e 1.79

5s_.5 *00_57 *000702 i._2

5a_°5 ,00_57 e000702 .00359 .000706 1._4

58&.5 .ooze2 *O0_5?& .00300 .ooe590 1.13

591,5 ,002_0 ,000570 .0S292 .00057_ 1.0_*

592.7 .00310 .000610 .0_309 .000608 i°}0

590.2 °00278 .0005_7 ,0_305 .OOOaO0 I.03

57_°5 .002_7 .000_86

bIB,S ,0035_ ,OOOb�_

583.9 *00239 °oooa?o

5_7°5 °0_2h3 .CO051T

579.2 ,00]_5 °000757

576._ .002_3 *000_7_

_SO.2 °00265 ,0005_}

57g,2 °00264 .000519

aThermocouple locations for which z and�or _ stations are provided are for models; x and y stations for these

models _tre measured from model origins,

b h measurod m Btu/ft2-sec-°iR
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TABLE III - HEAT TRANSFER MEASUREMENTS FOR VARIOUS PROTUBEHANCE SHAPES; 6 = 070 INCH - Continued

x, In

12.¢

28.¢

20,c

30.C

3t.o

3_.C

2.O

2.C

12.o

30.c

31.C

32.c

32.o

32.o

3_.c

34.o

3_._

_.0

_2.c

_.c

36.

36._

3_.0

32. _,

3o.o

28.o

3_.c
3_.0

)0.0

i?,5

16¸.5

i7._

3o.:

36._

32.2

32.C

32.o

32.c
ZB,: ¸

26.c

2_.(,

3_.7

34.0

34o_1

36.c

_4.c

_4.C ¸

12. :

y, in

.c

.c

IZ.O

.0

-i2.0

12.0

-12.0

12 • C¸

1.0

3.O

6.0

1.0
2.O

3.0

,0

.0

.0

.0

-_.0 1
-3.o

-3._

-3.o
-3.o

-3.:'
-i2._

-12.,2

-i2.o

-12._

-2.5

-2.5

-2.5

-IO.C

-IB._

-_a.c,
-:o.o

lZ.5

-_2.5

-i.O

_.0

6.O

2.0

). )

6.2

6.2

9. 30 _ Cableway - C_nltinued

(el M _ 3.51; R = 275 x 106

z, lt_. ¢ deg
Te

17

¢at a; .96z72
,9576_

,96329
1.04913

.g60_6

,98296

,9_522

.97119

.96555

,967_1

.9525b

.g5_20

.94013

,9_013

,93562

*93110
.9_ao9

,940L3

.92731

,94635

°94917

.9_973

.95933

.960_
1.01976

1,01/2_

Z.00282

.90305

.95362

.96668

,95933

.9525_

.94013

°93110

.94973

1.0_7_3

.g_39

.93990

.99392

,96_95

,96529

.97289
,�B6a_

1*0_670
,95312

.9a5_

*96837

°95953

.95538

,9_103

.96_11

.g7063

.7 "

i • 0'_

:. 0

aThermocouple locations for which z and/or

models are measured from model origins.

b h measured _n Htu/ft2-sec-°R.

T_,, OR h NSt

V#
58a.9 .00519 .OOl05g

57_.9 .O02rZ .000760

572,2 .00151 *000422
_17.9 ,00030 .0000_

57B,2 ,00255 ,000712

566,5 .002_ .000682

5_5,S .002S5 ,000712

586.2 ,00379 .001059

_83._ °00358 ,0010_0

5_0.9 .00286 .000799

571,9 ,00284 .000793

57_,5 ,00271 *000757

5_4._ .00295 *00082_

562*9 ,00258 ,000721

553,g *0027_ ,000765

555*5 *00280 ,000782

56?.9 ,00_8 ,ooo693
563.5 .00259 °000724

56_.2 .0026_ .000_29

.00244 *000682 .002_

_71"2 .00_5_.00273 I ,002735_7.S .000_63

570._ .00290 .O00fllO

570.9 .002_5 .O00_a4 I .00243

573,2 ,0022b .000631 I .00228
5_5,9 ,00219 ,000_12 ._0225
613.5 .002_0 .000670

_0o.5 .00208 1 .000_81 ,002_!

6ni. Q .002o_ .000559 i

588°9 .00231 I ,000_45 I

590._ *00236 I .000659

5?9.2 .00_B_ .000_93

"2.5 .002,8 I.000695

570._ .00231 .0006_6

563.5 .0023_ .0006_ .00_33

.000693

5_B,5 *002_5 I ,0007_5 ,002_0

5_1.2 .00_57.000_IB .002_I

615.5 .0002_ .000073

566.a .0028_

56..5 *002_0 [ .00016_ ,00269

_61.5 ,0016_ .000_56

1 565,2 .00371 .001_36

58fl. D .oo4al I .001231

57b.9 .00278 1 .000777 I

593.9 .00396 .ooi_ce ,oo_oi

_9_.9 ,OO357 _ .ooloBl I ._0372
i

_05.9 .00023 .00006_

570,2 *00197 °000550

567.5 °0029; .000816 I .00269

551.2 .00218 .000609 1 ,002_2

_76.9 ,00205 ,000573 ,00199

5?0.2 .00217 1 .000606 .001_3

5fi_°9 °00277 1 .00077_ ,00_0

575,5 .00219 .00_612 °C02_

5_,2 .00_55 .000433

585.5 .00}_ .00096t ,005_7

• 9b_+42 : 58b,9 .0034b .000987 °0054&

°97063 I 5I_,Z ,Ot_l & °003_91 °01225

.967_1 615,9 *01132 .00_162 .01260

• 95520 1 6_7.5 .012_3 .009_7_ .01351

°9_183 1 571"9 ._0_52 .000_fl3 .0_556
,94r_7 _i.s .00552 .0009_3

,9',1Z6 568.2 ,00_35 .0009_ .0031_

._?oe_ 551,9 .00_5_ .o0o_01

• 971_6 5_,5 .O02_t .000673 .002_3

,97_0Z _@Z.5 .00215 .000601 .OOZI3

.98079 587.2 ,00232 .000_8 ,0023_

•98305 592.2 .00210 ,000587 ,OOZlO

•g864_ b@3°9 .00173 .000483 *00211

,9_0_6 _7_.5 .0015_ .O005t_

,_00_6 5_5.g .60259 .00072_

.965q_ &77,2 ,OOt@C ,000_03

196611 _77,5 ,00182 °000508

.95538 573.2 ,O0262 ,0007_2

,96385 576.2 .001_3 .00C511
........... :%1_2 .......

,96837 577,2 .00054fl

h I
hc NSt. C

(W , I
1,10

I.OZ

,00258 .000721 l.ZO

l.ll

l.ll

1.11

1.06

I,20

t._1 !
,00_6 .000715 1°_

1.19

l._o i

.0025Z ,00o_0_,

.o02_6 .00o_15 1.08

1.09

.0006_ 1.1_

.000763 1.26

*O007tO 1.20

t._z I

,000579 t. O5

,000_37 1.08

,000637 1.06

1,27

,0006_5 1.03

1.00

1.22

t._l

1.12

1.1"/

.000651 1. I t

1000670 1.17
100O675 1.18

.12

,000751 t,29

.78

1.eo

1.11

,o01120 1.62
*0010_9 l.&9

.I0

.96

,oo0?_l 1,,_5

,000670 1.10

,0005_6 1o01

,00051 t 1,0_

*00075_ 1.2_

,000626 .99

,000969 1,6_

*000961 1.50

,003_,_2 6,o7
,005520 9.19

.003_7_ 5.65

*00099_ 1.61

1.62

*000874 1,_9

t.17

,0006_9 1.15

*000_96 1,02

,0006_ 1,09

,000557 1,00
*000589 ,86

stations are provided are [or rood,Is; x and y stations (or these

I
DO
0
DO
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TABLE III. - HEAT-TRANSFER MEASUHEMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 0.70 INCH - Continued

9 30 ° Cahh,way- C_mtinued

(f) M - 3.51; R - 1.57 x 108

Te h

x. ill y, in. z, in. ¢, deg _t Tw' OR h NSt h c NSt,e Fo°

la) (a} (b} _)

2.0 ,0 .97676 581.9 *00196 °000957 1,17
IZ,0 .O .97280 5?7.5 .00185 ,000903 .97

28,0 12.0 ,98356 579.9 .00100 ,000688 .65

2_.C: 4.3 1,06403 623.9 .00015 .000073 ,09

2_,C ,6 1,0_5_3 625,2 ,00_12 .00005_ ,08

321.C ,0 .98923 586,9 *00182 ,000889 ,00185 I.i8

31,0 12,0 ,96316 572,2 .00145 ,000?0B ,98

34.0 o;3 °95976 568,2 *001_0 *00068t, .92

2.0 -12.:? ,98583 587,2 .00175 ,00085_ 1.10

2,C l?,_ ,980|6 585.2 ,00190 *000928 1.2w

12,6 -12.0 ,98300 583,5 .00183 .000893 .97

]2,C 12,0 *96713 574.9 .00220 .00107_ 1,12

3_,C 1,o ,98696 587,2 ,0016_ ,000801 1,03

_I,0 2,0 ,96033 872,2 ,OOI�L ,000937 1,26

32._ 2.0 .95580 %69,% .00t51 .000_37 .0_166 .99

32.0 3.0 .95070 564.9 *00190 *000928 1,19

32,0 6,0 ,94730 562,2 ,00172 ,0008_0 i,12

34,C [,0 ,98920 _71,2 .00150 ,000732 ,00|55 .99

34,_ 2._ .95523 569.2 *00151 .000737 °00148 .99

3_*C 3,t .981_3 55_,2 ,00]_i *00073_ ,9]

36,9 *0 ,9fl203 570.2 .00141 ,000688 ,O01&l i*02

38.6 .0 .96_30 572.9 *001_6 ,000762 ,00155 l,lO

_C,O .0 °96656 572.2 ,00150 *000732 *00150 ,99

aa.O 12,C .97166 579.9 .00165 ,000806 1.09

_2,0 .0 ,96_0 5_5,5 *0_I_9 .000679 .00_39 ,99

4&,O ,O .97790 579,5 .00130 ,000635 .00131 .fit

_8.0 o0 *98016 579.5 .00131 *0006_0 *001_0 I.OZ

82,t 12°0 *99376 616,2 ,002}7 .001_57 I.8i

55,_ •0 .90546 608.9 ,001_ ,000752 .00183 1.20

58.C *C .99943 607._ .00115 .000559 1.05

58.0 ]2,C .98526 893,9 *00195 *00075? i._1

58.0 -12,_ .99093 893,5 *0012_ *000596 ,99

&_.o -12.0 .98073 585,5 .00158 .000771 1.30

36.0 -8,0 ,96996 574,9 ,00l)2 .0006_ .87

96,0 -_.C .9665_ 573,_ .001)3 .0006_9 .89

36,0 -3.0 *95580 564.5 *00118 *00087_ ,00117 ,78

32,0 -3,0 ,9_956 561,8 *001_3 ,000698 .00132 1,02

,98_00 88_.9 .001_| ,0007_7 .001_2 ,97

.96_56 _70._ .0016_ .000801

.96_30 570,5 *0016_ *000796 .00163

• 97166 868,5 *00069 *000337

30.0 -3.0
34.0 -12,0

32.0 -12,C 1,0_

30,0 -12.0 ,49

19,0 -12,5 ,98750 87_.2 *0020_ .000986 1,25

17.5 -II,8 ,9fl_86 590,9 .00_76 *001_48 I,_8

15,5 -_,5 .9_8_6 580,5 .001_ ,00075_ ,8_

16,5 -2.5 .99036 591.8 .002_3 ,001_38 .0o289 l.W9

i7.5 -2,5 1.00339 594.5 *00216 ,001055 ,00209 1,15

36,0 -16,0 ,975fi3 873*9 .00107 *0005_2 .8_

36°0 -12,0 ,96940 873.5 ,00163 *000796 *001_4 I*08

32,0 -18,0 .98923 584,9 ,00117 .000571 .001_ ,87

32.0 -16.0 ,98016 878,8 ,00130 ,000638 ,00126 ,98

_2,0 I_,5 ,97676 577,_ *00098 ,000464 *?2

32.0 -IO*O ,95693 865.9 .001_8 .000723 *00138 *97
_B,O -1_.o .98073 578,9 *001_0 *0006_5 ,0012_ ,9_

28,C -12.0 .9_753 881,5 *00091 .000_ ,68

26.h -]2,5 .9q036 890*8 .00198 *000967 °00202 I.)I

22,0 -12,5 .97846 _85.2 *0020_ *000996 .00200 i*)O

36,0 -J.O *97676 604.5 ,00804 *00_928 *00877 _,9_

34.0 _,0 ,97386 603,2 *00814 *00397_ *0089_ _.32

34,C 5.0 ,96_16 604*5 .00806 *003935 *0087] 5*56

3&,0 6,0 .95523 568,9 ,00|92 *000937 °0019_ 1,32

36°0 6._ *96090 571.9 .00190 ,000928 I°3_

38.o l.a ,98523 571._ ,oo171 ,ooo835 i.I_

38.0 Z.O .98810 585.2 *00125 ,000610 .8_

_4.0 8.0 .98923 886.2 *001_8 *000723 ,001_9 ,97

_4.0 6.0 .99093 586*5 *00105 *000513 *00102 .74

&4*O 4.0 1.00056 592*5 *001_5 *000610 .0012_ .91

_4.0 2.0 1.00283 59_*_ ,001_6 .O00T13 *001_6 ,96

_4.0 I.O 1,o0809 59_.5 *00113 .0005_Z ,75

12.0 7.0 ,66 ,98243 579*9 *00104 ,000508

1,8 7,0 ,65 *98073 884._ ,001_7 *000718

12,C 6._ l,O0 .99093 588,2 *00113 *000852

8,0 6.2 l.O0 .98810 8a3.z .ooo93 .ooo_sa

1,5 6,2 1.o0 *97563 578,9 ,00159 ,00_776

12,0 3.6 1.0o .98640 5_I,9 ,00097 *000_7_

8.0 _,6 l.O0 .98753 583._ ,0011_ ,000557

1.5 3,6 l*O0 .9909_ 58_,9 ,00097 *000%7_

aThermoco, ple locations for which z and/or _l stations are provided are for models; x and y stations for the_e

models are measured from model origins

b h measur _ in Btu/h 2 sec °R.
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TABLE III HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 8 * 070 INCH - Continued

tn

1
V, In _. in _. deg !

(a) laL

.o

]2.z

,o

12.o

12.c

12.0

12.0

12.0

1.0

Z.C

6.0

1.0

2.0

3,0

.0

.0

.C

12.C

.c

,0

.0

.0

12.C

oC

o0

IZ.O

-12,0

-12,0

-@.0

-3.0

-3 • _:

-3.0

-3.O

-12.C

-lZ.C

-12.0

-12.5

-II.0

-2.5

-2.5

-2.5

-16,0

-]2.0

-18.C

-16.0

-14.0

-10.0

-l_.t

-12.0

-12.5

-12.5

-1.0

4.0

5.0

6.0

6.0

1.0

2.C

8,0

C.O

2.0

1.0

7.0 .66

7°0 .66

6.2 1.00

6.Z 1.00

6.2 ] .oo

3.6 I.OC

3.6 1.00

3.5 1.00

aThermocouple locations for which z and/or

models are measured from model origins.

b h measured in Blu/ft2-see-°R.

2.0

2.0

8.0
0.0

1.0

2.0

2.0

2.0

2.0

0.0

1.0

2.0

2.0

4.0

_.0

6.0
8.0

0.0

4.0

2.0

4.0

_S.O

.2.0

.2.0

.5.0

.8.0

,B.O

,8.0

t4.O

56.0

_6,0

1_.0

)2.O

30.0

3_,0

32.0

30.0

19.0

17,5

15.5

16,5

17.5

36.0

36.0

32.c

32.0

_2.0

32.0

28.C

28.0

26.0

22.0

3_,0

34.0
34.0

3_.C

36.C

_B.o

38.0

4_.0
_4.0

_4.0

_4.0

_,0

12.0

1.5

12.0

12.0

8.3

9. 30 ° Cableway- Ctmttnued

(g) M - 4.14; R = 4.41 x 106

Te

Ti- w, °a h

b'l

.9_79 87,9 002_3

,9_209 83,9 00169

.9_317 85,5 00123

.95183 91.2 _ 001_

.93072 77°5 00181

,92802 74.5 00155

,95020 90,9 00216

,94750 94,2 0025&

,94912 90.5 00169

,93776 83.Z 00223

,9_966 89,2 00175

.926)9 7_,9 00190

*91936 70.9 00189

,91719 09.9 00191

,927_7 7_°9 00163

,92_23 73°2 00188

,92098 71.5 00190

.931B0 ,79.5 00171
,93667 _82.2 00170

.93_8 _81,5 001_6

.9_25 i88.2 00213

.9_0_6 _B4.5 00109

,96966 _90.5 ,00152

.95075 ,87.9 00150

.9231_ _74.5 ,00174

,94479 _ i87o2 _00146

°9_750 _88.2 ,00125

,95257 i88.2 ,00132

.94588 _88,9 ,00196

.95183 i89.5 .0016 ?

,9756_ _07.5 , .00262

,93_51 _77.9 ,001_2

.9377_ 579.5 .00151

,927&7 573°9 .0015_

,92206 _70,9 °00180

1g4966 587._ ,0017_

.93667 58019 ,0018[

.93651 581.5 .00171

.93992 581,G ,00117

.93018 5_9._ .00237

.9664_ 603°2 *00279

,96157 5_5.5 .00179

.9_80_ 588.2 .00179

,98701 61_,5 .00267

,94100 581.9 .00130
.93938 582.9 ,0017_

.95399 590.9 ,001_i

.9w696 585.5 .o013 _

,9_696 585,5 .0013_

.92639 57_.2 .001_8

._5020 587°9 ,001_3

,9469b 584.5 .00095

,95291 59_,5 °00230

,9_479 588,5 °0022_

t95778 S15.9 °00969

*g_345 510.9 °009_

,92802 590,5 ,00590

*91990 57_,9 .00297
.92477 576°5 ,00272

,91509 570.9 .002_6

.95075 58_,2 .00116

,95291 590.5 .00160

.95183 589.2 .001_o

.96_8Z 597°5 o00117

.9664& 598.2 ,00150

.96319 596,5 ,O012w

.9&80_ 587,5 .00112

.95129 592°2 ,00170

.99399 588,5 to010o

,95075 588,_ .00117

.946_2 589.5 ,00159

.9_912 587.2 .0011_

.95183 591.5 .00176

,952_7 587.2 ,00097

NSt

000_21

000q32

000714

000_24

000469

00039_

000552

0006_9

OOO432

0005_0

000_'.7

0O0,85

.000_08

.00046_

.000_80

.O00_eD

.000_37

.000398

.00054_

.00038B

.000_

.000_3

.0003_9

.000500

.00¢_27

.000669

.000_63

.0003B6

.0O0393

.000_60

.000_

.000_62

.000_3_

.0O0299

.OOO6O5

*00071_

.000_57

.OOO457

.0006B2

.0OO332

.000_50

.0003_0

.0003_2

.000_42

.Q00_70

.0003_0

.O00Z_3

.OO0587

.0O0572

.002_75

.O0;?386

.0015O7

.0oe7_9

.oo0_95

.00o62_

.00029_

.o00_o9

.oo0350
.000_7_

.000_83

.ooo317

.O00286

.000_?

.0oo25

.00o29

.000_0

.oo02_6

.0o0_%o

.000248

tl c

(b}

.00188

.00222

.00171

.00171

.00056

.00166

.0015_

.00153

.0Ci_7

.00130

.00152

.00160

.00169

.00315

.00154

.00115

.00131

.001_

.COZ2_

.00219

.0_080

,01152

.00551

.00299

.001_2

.00133

.o0152

.00160

.00139

i

h

Nst c

1.35

1.13

.@t

000_29 i._4

1.21

1.0_

,87

1.15
1.51

l.bO

1.31

1.27

c oo_@C i,ZB

000567 1.57
1.31

000437 1.49

000q37 1.2_

000398 l.iG

1.76

000_24 1._6

000393 1,13

000391 1.32

000427 1.50

.9@

,0003_2 .98
1.52

1.79

.97

1.12

.000388 1,31

.000409 1.53

• 000432 1.00
.68

1.39

1.60

1.23

1.2_

.000805 1.73

1.0_

.000393 1.20

1.18

.98

.00o294 .91

,000335 1.00

.000368 1.12

• 000582 1.55

• 000559 1.2B

.002759 8.35

,0029_2 5,87

,001_07 q.92

•000_6_ 1.9B

1.85

1.80

.sl

.oo0_1_ 1.07

• 0003_0 ,97
.000388 1.23

.000_09 1.29

• 0C0355 .98

stations are provided are for modelsi x and y stations for these

!
PO
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TABLE lli. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; _ = 0.70 INCH - Continued

9. 30 ° Cableway - Continued

(h) M = 4.44; R = 3.07 x 106

Te

x, in y, in. z, in. _, deg T_ Tw' OR h

Ia} {a}

h

NSt hc Nst,c 'Koo

(b I (b}

.9_961 588.2 .00221 .000802 1.16

.9_961 985.9 ,001_0 .000908 1.01

.95_86 588,9 *00089 .000308 .b9

._7201 b01.2 .00138 .000501 100140 .000508 1.5_

.94257 58_.2 .00117 .000_29 .87

.9_06 978.5 ,00119 1000_32 1.04

,95503 591.2 .00t92 .000697 ,95

,95123 _95.0 ,00197 ,000715 .85

.o_719 _91.9 .00117 ,00042_ .77

.9&_19 _06.9 .00139 ,000_0_ ,87

.Q_128 500.9 ,00121 .000439 ,98

.0_C9_ %82._ .00133 ,000_83 1.07

,92902 576.2 .00139 *00050_ iml0

e92_31 57_,9 1001_0 .000_08 I.iZ

,93_98 579,2 ,00127 .0O0a_i 100137 .000_97 1.09

,93_27 577.5 .00t27 .000461 .96

*_2902 575.9 .00128 .000464 1,02

*93906 579.2 .00]05 .000381 100105 .000381 .90

e94527 _82._ .0010_ .000977 .00109 .000381 ,87

.9_7_ fi8_,5 .00118 e000_28 e00119 .000_2 I,0_

,_5_32 989.5 .00]72 .00062_ t.52

.94907 98_,b .00103 .00037_ ,OOIO0 *000363

.95828 590,2 .00100 .000363 e00102 .000370 1119

.95990 590.9 ,00097 *000352 ,00100 ,000363 *89

.9_81 _77.2 .00121 ,000_39 ,0011_ ,000_t_ t._

.95_9 _93._ *00130 *000_72 1.15

,9_719 988.9 .000fit ,O00_t6 *00089 ,00032_ I,04

.96_07 991.9 *00077 .000_79 ,92

.95503 992.2 *00133 .000483 1.18

.9_153 592.9 .0010_ .000377 i.]_

.97995 606.2 .00206 *0007_7 1.87

.9_t9 _80.g .00102 .000370 *92

,9_582 _82.2 .00102 .000370 .9_

.93_5_ 5_6.Z °00105 .000381 100102 ,000_70 .99

.93173 976.2 .00120 .000&35 _.08

,97128 999,9 .00126 .000457 ,00117 .000425 _.08

19_961 985,2 .00167 .000606

194907 98_.5 ,00135 ,000ag0 10013_ .000_85 1.19

.95449 985.5 .00062 .000225 ,50

,99769 980.2 ,00192 .000697 1.32

,97182 001.9 ,00213 ,000773 1.63

,9707_ 599,5 .00_2_ eOOO&57 *93

._882 99t.5 .00t35 .000a90 t,0_

.98970 614.9 ,00198 *000710 100239 .000867 1.51

.95178 9_5.5 .00089 .000323 .82

.95178 586,9 .00167 ,000606 ,00152 .000592 i*_9

.96_70 593.9 .00117 e000_25 e001_8 e000901 1*0_

.99719 588.9 .00096 .0003_8 ,0008_ e000301 .73

.9577_ _89.2 100080 .000290 ,71
e93_06 977.5 .001|2 eO00_06 100097 .000392 I.O1

.95996 99015 .00083 .000501 sO0103 ,00037_ *5J

.95828 5fl9,2 _00070 ,000254 .53

.96099 596.5 *00168 .000610 ,00172 .00082a 1.37

,9_53 987.5 ,00163 ,00099_ ,00156 _ .000566 1,2_

195&a9 _07.2 .00775 .00281_ *00fl88 1 *003222 7.11
,95019 603.9 ,00701 ,002543 100864 .003135 5.56

.92631 980.9 .00_65 .001687 *00_68 .001698 3.5_

*92960 573.2 .00211 *000766 100210 ,000762 I.b0

*928a8 975.5 .00201 ,000729 1.53

.91927 572,2 .00179 ,000649 _.53

.95153 590.9 .000SO .000290 .68

.95882 594.2 ,00115 ,000417 *0011b .000421 1.02

,95828 _90,9 .00102 ,000370 e0009_ .0003_8 .86

.97128 600.9 .001|_ ,000_21 cOOl21 .000439 .95

,973_5 600,2 *00093 .000337 *00097 .000_92 .79

,9707_ 997*9 ,00078 .000_83 ,00096 *0003_8 .71

.95828 989.2 .00087 .000_16

.96207 995,5 e00105 .000381

.96478 993.2 ,00066 ,000_9

.96_53 _9i.2 .000_8 ,000247

.95719 _92.5 .001|8 .000_28

.96044 590,2 .00066 .000239

.95719 592.5 .00118 ,000_28

.96261 591.5 .00064 *000232

aThermoeouple lOCations for which z and/or @ stations are provided are for models; x and y stations for these

models are measured from model origins.

h h measured in Btu/fl2-sec-°R.
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TAI]LE III HEAT THANSFEI¢ MEASUREMENTS FOI_ VARIOUS PROTUBEI1ANCL SHAPES; 6 = O70 INCH Ctmctuded

& ill y, in Z_ in. 0, deg

12.C

lZ,@
2S.0

30,0
31,C

3_.,0

2.0

2,0

12,C
1Z.0

_.0,0

31,0

32,O

32.O

34,0

34,0

56,0

5_.n

_,(,. C

'+8.C

_2.n

%8.0

4_,0

36,O

36,0

32.O

3n.O

3_,,C

32.0

3C.0
19.0

11.5

1_.5

lS.5

17,_,

36,O

56.O
_2,0

32.O

32 .0

26.O

28._

26.o

22.o

34.c

3_.o

3l+.0
3_°c:

36.O
58.o

_.o

_.c

_,o

4_*,o

ZZ.O

A.o

I2,C

_. c,

:.5

12.c

M. n

.c

12,0

.o

-12.0

12,0

-12.0

I • 0

2.0

6.O

1.0

2•0

.0

.0

,o

• o

.o
,o

-12,0

-3,::

-_,0

-_.0

-i_,o

-1_,o
-12,5

-11.o

-16.0
-12.0

-18.0

-16.0

-I_.C

-IO.O

-12,

-12.5

-12.5

4.0

5.0

6.0

2.0

_.0

_.C

2.0

7.C ._6

7. .5_

7.n .56

8, 2 1.9O

6.2 _ .co

%6 I .oJ

5.6 l.OC

9. 300 Cableway - Concluded

(i) M * 4.44; R - 2.06 x 106

Te h

'IT T w, °R h Nst hc Nst'c _oo

,96125 593.2 .00157 .000905 .93

,957_1 586.5 .00108 .000587 .92

.96287 _8_.5 .00058 .000515 .57

m99727 _09+_ .00086 ,000_68 .O0_S8 ,C00_78 .89

=95577 580._ .0_000 .000435 ,76

,9_37_ 575,9 .00081 .000_3 1.05

.96S35 595.5 .00167 .000908 1,08

.96506 597.2 .0017_ .00092_ .92

+96506 59,3,5 ,00115 ,000625 1.06

• 951_I 583.5 ,00103 .0005_0 .76

,99563 _OB,5 .00088 ,000_78 ,51

.96253 _R8.9 .00100 .C005_ :,02

• 939_0 575,5 .00097 .000527 -88

• 9_522 576.9 .00099 .000b_6 .OO!O< .0005_ ,93

.9_99_ 575.2 .00093 ,e00506 .95

• 95667 573.2 .0009_ .OOO5]l .e5
,9_759 579.2 .00087 *000_73 .oooa6 .000_66 ,09

.95250 582,2 .00078 ,O00_2& .00079 .C00_29 •85

,9_523 5P3.9 .00078 .000_2& ,00079 .000_29 ,9_

,96233 590,2 ,00102 ,000555

+956_2 38a.5 ,0008e .000457 .0008_ .000_0 .83

,9_56_ 589,9 .00085 ,000_2 ,1000_7 .000_73 ,�&

.9672& 590.5 .0007_ ,000_02 ,30076 .000_15 .83

+9_09 579,2 ,00t93 .000506 +09088 ,000_7B 1,01

.96560 589,5 .00060 *000326 ,00052 .000337 .80

,97106 _92.9 ,O00VO .000381 .79

,96_60 591.9 .0009_ .000o95 1•02

.9_215 5_.9 .00081 .O00_O t.l_

,9F253 S05.2 ,00179 .000973 2.29

._5250 581.9 .O00_S .000_2_ .8_

59_322 _76.5 ,00071 .000586 ,00066 .C00359 ,77

+9_595 579.5 ,00099 .00050_ ,97

1,00153 608.9 .00075 .O00hO8 .00080 ,000_35 ,75

.95050 58_.2 ,OO09_ ,no051]

,96c_4 5B8.2 .00092 I,_C0500 .00072 ,00_500 1,03

,95506 586.5 .00059 .00032] .78

,9&376 581,5 .001_7 ,000799 1.5_

,97_ 60Z.Z .00115 .0009_ 1,6_

e97652 697,2 .00090 ,000_89 ,84

,96833 _92.9 .00115 ,000629 l.O_

.99071 610.5 ,00155 ,000843 ,00185 .OClO06 I._2

,9590_ _85,9 ,00072 .000_91 .86

,96069 588.5 .00117 ,000_36 ,OOl_O .000598 1.63

,97]06 5q3,9 .00077 ,000_19 .85

,96396 5_9.2 *00069 ,000_75 .000')8 ,000315 •80

,96596 _88+5 mOOOb2 ,0003]7 .57

,9_5_t 578.9 ,00067 ,000573 .OOC?3 .000397 .95

,96506 589,9 ,00071 ,_00386 .0007_ .000_2_ ,S_

,9_779 591.2 ,00063 .0003_2 ,82

196779 59_,9 ,00110 ,000598 ,OOlI& ,000620 1,3&

596_15 588,2 .00120 °000652 .O010Q ,000565 1.32

.95250 60_.5 ,005_2 ,0_3055 °00657 ,0D3572 _,51

,9_813 600.9 .00559 ,0029_0 ,00722 ,003925 5.39

,92_75 579.2 *00_27 .002321 .00387 .00210_ 4.51

• 92739 570.9 .00]_9 ,000810 ,001_', ,000788 1,51

,93_75 573.2 .001_0 ,00076I 1._3

|g_&ll 570.9 ,00130 ,000707 1,63

.9705] 592.2 ,00051 ,0003_2 ._5

,96396 590,2 .00093 ,000506 .0009_ J .000596 1.00

5963_ 589.9 .oo07T ,ooO_i9 .00070 [ "000381 •80

,97816 598.9 .00085 ,000_2 ,00c9] ,000_99 .9_

,97980 599,9 .00079 ,ooo_2g .QOCB_ .000_7 .ST

.9776] 597.9 ,00065 .C00353 .00075 .000_]3 .70

,96669 590°2 •000_ ,C, OCS&8

,81001 _9'*.9 .COO2O ,0001_9

,97215 59_,_ .0007_ )000397

,97_79 5q:,.2 ,00062 ,000337

,96w97 592.2 .00062 ,000537

,9_859 592.5 ,00080 ,C00_35

,g6o_2 50[.2 .00052 ,0_E83

.9_293 589*5 .00085 .000_62

.�VI_I 50Z.% .00061 ,ooo_

aThermocoupte locations (or which z and/or

modets are measured from model origins.

b h measured _n Btu/ft2-sec-°R.

stations are provided are for models; x and y stations for these

I
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TABLE lV. - BEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 1.50 INCHES

1. Fiat Plate Alone

(a) M = 2.65; B - 3.93 x 106

Te o R h0
x, in. y, In. z, In. _, deg _ Tw, NS t ho, e Nst, c

(a) (a) {bI {b)

2,0 ,_ .9_937 578*9 _00_7_ *000671

12.0 ._ .9_768 576*b *00_44 *000627

2_.5 ,0 .9_62_ 577,2 *00_66 *0006_0

28°0 1_._ .9_206 574*9 *00_63 *00065_

28°0 _,_ .9_43 576,2 .00_76 *000671

28.0 *_ .9_599 576.2 .00_47 .000611

2_.5 -5._ *9_768 57?*2 *00453 *000660

24.5 -5.0 .94712 576*2 *00_28 ,O0060&

J_.'_ ._ ,9_656 576*9 *00653 ,0006_0 ,00_53 *0006_0

31.0 12,C .94_31 575,9 *00_57 ,0006_5

34*G .C ,9&768 575*9 *00_16 °000587 ,00_03 *000569

2.b -12.0 *95162 579*2 *00_55 *000662

2.G 12.0 *95106 5_0,_ ,00477 .000673

12,0 -12,_ ,954_3 581,2 *00_68 ,000661
12.0 I2.U ,94_67 577*2 *00479 *000676

30.0 1,_ o9437_ 57_.5 ,00436 .000618

31.0 2.0 .94712 576.2 ,00441 *000623

32*0 2,_ ,9_656 57_,2 *00_3_ °000613 *00_33 .000611

32*0 3,0 ,9_310 57b.2 *00_59 .0006_8

32.0 6._ .9_318 _7_.9 .00456 .000662

34.0 1.o ,9_768 577.5 ,O0_4U .000633 ,00_6 *0006_-4

34,0 2.0 .94318 _74.9 *00458 .0006_7 ,00_64 *000641

34*0 3.0 .9_206 573,9 .00_56 ,0006_ *00_43 *000625

38*0 ,0 *9_656 575.9 *00_31 ,000609

_4.0 12.0 *9_993 578*9 *00_50 .000635

_2,0 *0 *9_07 57_.9 *00427 *000603 .00_67 *0006_9

44.0 .o *95274 579.5 .00_34 *000613 *00_32 ,000610

_B*O ,0 °95331 579*5 *00432 .0006|0 .00_32 ,000610

52*0 ,0 *94993 578.5 .004_6 *000630 .00_5 ,0006_6

_2,0 12.0 .9_B81 57B°2 °00_4 *000627

_5,0 ,0 .95_18 979,9 *004_B °000633 *O0_q8 ,000633

_B.O .0 .9521B 580.5 .00_89 .000690

58,0 12.0 .94881 _79._ *00_96 *000700

58.0 -12.0 ,93106 _79.2 *0045_ .000642

_4.0 -12,0 *95218 978*2 *00_30 .000607

35,3 -8.0 .9482& 576.2 ,00422 *000996

36,_ -3.0 ,950_9 577,9 ,00419 .000_92

3_.0 -3.0 .947_2 975.9 °00_19 *000592 *00418 *000_90

32,0 -3,0 .9682_ _80.9 *004}7 *000617 *00437 *000617

30.0 -3._ ,9488] fl77.5 *OOW40 *000621 *00_40 *000621

28,0 -_.0 .95106 _78.9 ,O0_3w *000613

34.0 -12.0 °94_3 57_,_ ,00438 .000618 o00_38 *0006_8

32.0 -12.0 *94_3 57_.9 *00_36 *000614 *00_33 *000614

30,0 -12.0 .9682_ 577._ *00_3 .00062_ *0044_ *000626

_9*0 -12,5 .950_9 578.9 *00_70 *000664

17.9 -11.0 ,94937 578.2 *00447 °000631

15.5 -2,9 ,95331 58|°2 °00_72 *000666

16.5 -2.5 .9482_ 577.5 *00_42 *000624 *00435 *000616

17.5 -2.5 ,9_6fl6 376,5 .00_56 o0006_4 ,00_6 *00063_

18*5 -2.5 ,9527_ 580,2 .00_41 *000623 .00456 *0006_

19.5 -2.5 ,9_599 576,5 .00_54 *0006_1 ,00447 *000631

_0,5 -2*5 .9_487 575.9 *00_53 *000640 *00_47 *00_6_1

21,5 -2,5 ,91881 578.2 .00_52 ,000638 ,00460 *000669

22,_ -_,_ .9_666 576,5 *00_4_ ,000627 *00_41 *0006_3

23.5 -2,5 .9_656 576,9 ,00_68 *000633 *00_5 *000628

2_,5 -2,5 .94993 577,9 *00_3_ ,000613

°94487 _7_,2 *00114 ,00058_

• 94_99 575,2 *00_31 ,000609

• 95218 578._ ,00_19 .000592

36,0 -16,0

36.0 -1_,_ *00_31 .000609
32,0 -18.C

32,0 -16.0 o9_768 576°5 .00_34 .04_0613 *00_4 ,000613

32,0 -i_,0 .9U712 57_*2 .00415 *000566 *00414 ,000583
32,0 -10,_ .9_87 _75.2 *00435 *000614

28.0 -1_.0 ,94712 576,2 ,00439 *000620

28.0 -12.0 ,9a712 576.2 *00426 *000600

26,0 -12.5 *950_9 578°g ,00_36 .0006_6

2_.5 -ll.O ,9_768 576,2 *00451 *000637

22.3 -12.5 .9_937 578.5 .00447 °000631 .00_47 .000631

2_.5 -tl._ ,9_82_ 577,z *00_34 .000613 *006_4 *000613

3_.0 -1.o .9566_ 580.9 .00388 ,000548 .00396 .000562

34*0 _.o °9_9_ 579.2 ,o0_! .0006_1 .o0_82 *000661

_.0 5,0 .94_0_ 571.z .oo_5c .oo0_9_ .ooJo_ ,000631

36,0

38*0 1.0 .9_76a _?_,9 ,00_7 *000603 .00_33 *000611
38.0 2.0 .94431 57_,_ *00439 *O00bZO

_*0 B°O .945_3 576°9 ,00_53 ,0006_0 ,00_53 .0006_0

_6.0 6*0 *94599 _76,9 *00650 e000635 ,00_51 *0006_7

64,0 _.0 .94487 575.5 *00_32 ,000610 *004_2 °000610

64.0 2*0 ,96543 575*9 *00643 .000625 *00_41 .000523

_6,0 1*0 ,94937 577,2 *00609 ,000577 ,00_06 ,000573

6,0 .0 *95108 563,9 *00577 ,000815

6,0 10°0 ,9_937 589.5 *00617 *000571

12,0 *0 .95387 584.5 *00527 *000764

12.0 5.0 .9_626 582,2 *00_57 *000766

12,0 10,0 ,_543 581.2 *00653 e000768

1B.O ,0 *94712 379*5 *00517 eo00730

30.0 ,0 ,9_656 578.9 ,00_14 *000726

42*0 ,0 .94_99 _77.2 .00477 e00067_

aThermoeouple locations for which z and/or _f iltaUorm are provided are for models; x _ald y stations
for these models are meuured from model origins.

b h meimured in Bth/ft2-sec-OR.
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TABLE IV, = HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTU}JERANCE SHAPES; 6 • 1.50 LNCHKS - Continued

X. in. y, In. ]

I

2.0 ,_ !

12,0 ,0 _

_0o_ °0

26°0 12,0 !

_0.0 _*°0

_°D _ _

2Co_ _°u i

24,_ _5°0 i

3Q°0 °_ _

31.0 12,0 I

3_o0 ._ _

2°0 _i2_0 I2,0 L2,0

12,0 -i2°0

_2°0 i2o0 I

30,0 _°_ i

31.0 z,_ i

32°0 z°u i

32oe _.o I

32_0 b_U _

34_0 l*U I

_0 2._ _

_°0 _ _ _
_°0 °_ _

_°0 °_ _

_Z*O ._ ,

_.0 12°_ _

_.0 ....

_.0

_°0 _o_ _

_.0 _°_ _

_o0 _.0 _

36.0 _°_ _

36°0 _'_°_ _

_o0 _ _

_.0 -_°O _

_0°0 _l_o_ _

1_o0 _o_ _

_°_ _1°_ I1_°_ _°5

_*_ _2.5

_o_ _°_ _

_3°_ _°_ I

_0 _1_,o_

36°0 -l_°_ I

_.0 _6.0 _

_2._ _0°_

_._ -i_._

_°0 _i2.5

_0°_ -_.0

_*0 _1.0

_.0 _.0

_°0 _°0

_°_ _.0
_°_ I _°0

_0 _.0

_,0 8,O

_,_°_ _ _°_

_.0 i _°0

6°O _ °_

_._ I _°0

_'_ I _°C__°0 i_°_

_°_ I °0

I

_'_a)"1' _,C=_eg

1, Flat Plate Alone - Cu.tinued

(b) M = 2.65; R = 2.53 x le 6

Te

'_ Tw, OR N_t

.oL-.96153 57?°5 .0051_ .000687
,95792 574°5 *00301 *000659

.95906 575°2 .0029i °000637

,95223 572*2 °00314 *000687

.95621 573°9 ,000665

.95621 573.9 .00297 I .000650

°95906 575.2 .00_01 I *000659

.958_9 574*5 *00293 1 1000641

.95735 373.9 °oo27e I *00O608

,95451 572*9 °00307 I *000672

.9590b 574.5 .00279 I *000610

*9647_ 578*9 *003C7 I *000672

.96_|7 579.2 *O0_Z5 I °000713

.96588 579*2 *00_0] 1 .000659

,95965 574°2 .OO_lb I *O00b91

.95508 572,9 ,00z9b I *O00b_8

,95_92 57_*9 .0029_ I .0006_3

,95792 573°9 .00277 I .000606

,95_1 573*2 .00296 I °0006_8

o9539_ 572.9 .00509 I .000676

,99906 _75.5 .00290 I *000635

.9539_ 572.5 .0030_ I .0_06_5

°93280 97].9 .0o_0_ I *O0066_

*996?8 573*9 o0029b ! °000648

.95906 575.9 .00_0_ I .000663
°95508 572.9 ,o_y_ I .0006_

,96_61 577.5 .00281 I *000615

.96361 578.2 *00295 I .0006_5

.960|9 576.Z .009_9 t *000663

.95906 575*2 .00299 _ *00065_

,96190 577.5 .0_302 I *O00bbl

.9650_ 578,2 .00303 ( °000663

.95906 576°2 *0033_ _ *000687

,962_7 377.2 .OO303 I *000665

,96_17 576*9 .00273 [ ,000597

.96019 _7k,5 .002_7 I *000628

,96190 $7b.2 ._O279 1 *000610

.95869 575.9 *002B6 I ,000626

*95963 57_,9 .OOZBI I ,OO0b[5

,9396) 375.9 *OO291 _ ,000650

.97270 576.9 .eo273 i *C00597

.95735 573.5 *00Z86 l .000626

.95678 57_*2 ,002_2 _ .0006_7

.95963 575.2 .0029k I ,0006_3

°96_&7 576.9 °0029_ [ ,0_0b_J

.96076 976*2 ,O030U { °000656

.9_17 578.9 o00305 ] *00066_

,9_90_ 575a5 .oo299 [ *00065_

,9_755 57_.9 *O03OZ [ .000661

,963bl 570*2 .00298 I °090652

.957_5 57&.5 °00300 I ,000656

,95565 57&.2 =00307 I *0_0672

,9596_ _*_ *O030U 1 *O00b_6

.95735 576.5 .00300 I *000636

,957_5 _7&*_ .oo_o_ I *090_56

°96019 576._ .OUZg_ 1 ,000641

°95&78 _72.5 .OOZTZ t .000595

,95792 _73.9 ,00291 I °000657

,96_74 577.5 .00285 I °O00bZg

,95906 57_,5 .00259 I ,000632

,950_9 373,5 .00289 I ,000632

.95678 973,5 °0029& I ._O06_Z

.95|_9 574.5 .OOZ�Z I .0006_9

.95906 57_.5 °OOZS0 ] ,00061_

.962_7 376,5 ,OOZB8 j °000630

,95906 57_,2 *002_9 I *000_32

.9b135 576,5 .D029_ 1 °0006_

,96019 575t9 .00295 _ oO00b_l

996_5 579.5 °002_7 I °000384

*960]9 576,5 ,OO303 I .000663

.9_280 566.5 .oo25_ _ 000558

.95508 373*5 .0o_0_ l ,000661

.95906 578*5 ,0_07 j °000672

°958_9 I $7_.9 .00296 1 *_]006_8

.95508 572.9 .002BS 1 °(]00_3_

,95621 574,_ .OG3D_ i .0006_9

.95675 57_e5 =00_C 1 ,000656

.95565 57_,5 ,002_8 | .)00652

.95621 57_,9 °002_7 1 *)00650

.96076 i 575,9 ,00275 ._00602

.95906 580*9 ,0OqlZ ,900901
i

,9579_ J 58},2 ,00_3_ °D0095_
i

,96Z_7 581.5 .00373 .000816

.9567B 578.9 .UU_8q _ °0008&0

.9539& j 577*2 "O0a0_ 1 *00088_.95565 576,2 .n_ .300772

,95565 57_,2 .0_50 .000756

.95565 ! 57_.5 .0_315 ,0o0689I
, I

1 t I _

a'rhermocouple locations for which z and/or ¢ stations

for these models itre measuxed from model omgins

b h measured in Btu/ft2-see-°R.

h°, c ' NSt, c [

I

,00278 *00060_

• 002,%8 *000586

*00277 *000606

,00297 *000650

.00300 *000656

.0029_ .0006_

.00000 .000000

,003_9 °000720
.OOZl2 .000617

*00295 *0006_5

,OO30Z ,00066Z

*00302 *00066_

*002g5 *O006Z&

.90281 *0006[5

*00297 .000650

.00286 *000_26 1

.OOZ80 *000613

.00296 *0006_$

.0029_ .0006_3

*00_11 ,0O0680 I

*00294 *000643

.O030t ,000659

.00_07 ,00067_

°00297 i *000650

o0DZ97 .0006_0

i t
.00291 *000637

i *000630

.0028_ ,000632

.002=9 ;

i

i
.0029_ *0006_

,00293 ] ,0006_1

*00Z7_ *000606
,00330 _ *000722

*00225 [ *000*92

.00301 [ *000659
.00301 *000659

.00_01 .000659
o00301 ] ,000_59

.00297 .000650

,00295 i ,000645

°00275 ! ,000602

are provided are for models; x and y stations

t_
!
PO
0
FO
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TAI3LE IV. HEAT-TtL&NSFEIR MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 1.50 INCHES - Contnmed

h Flat Plate Atone - Continued

(c) M - 2.85; R a 1,27 x 106

Te OR ho
x, in y, In. z, In. _, deg T_" Tw' NSt h°, e NSI,c

(a) (a} Ib)

2.0 ._

12.c .0

20.5 ,c

28.C 12.0

28.0 _.C

2s.o .0

23.5 -5.c

-5._

33.0 .0

31,0 12.0

34.0 .0

2.0 -12.0

2.0 12,0

12.0 -12,0

12.0 12.0

30.0 i .0

31.0 2,0

32.O 2.0

32.0 3.C

32.0 6.0

3_.'3 1.0

34,0 2.0

54.0 3.0

35.0 .0

44.9 12,0

42.0 .0

48._ .0

52.0 .0

52.,3 t2.0

55.c .0

58.0 .0

58,0 12.0

58.0 -12.0

44.0 -t2.0

36.0 -8.0

36.0 -3.C

34.0 -3.0

32.0 -3.0

30.0 -3.0

28.0 -3.0

34.0 -12.0

32.C -12.0

30,0 -12,0

lq.O -12.5

17.5 -tl.O

15,5 -2.5

16.5 -2.5

17.5 -2,5

18.5 T2,5

19,5 -2,5

2C.5 -2.5

21.5 -2,5

22,5 -2,5

23,5 -2.5

2(,.5 -2.5

36.0 -16.0

36.0 -t2.0

32.0 -18,0

32.0 -16.0

32.0 -t4.0

32,0 -10.0

28.0 -14.0

28.0 -12.0

26,0 -12.5

24,5 rll.O

22.0 -).2,5

20,5 -ii.0

34.0 -t.O

34.0 4.0

34.0 5.0

34,0 6.0

36.0 6.0

38,0 t.O

38.0 2,0

44.0 8,0

44.0 6.0

_4.0 2.0

_4.0 1.0

_.0 .0

6,0 I0.0

12.0 .0

12.0 5.0

12.0 tO,O

18.0 ,0

30.0 .0

42.0 .0

(b)

,97788 583.5 ,00180 .000699

.97391 579.9 .00150 ,000656

.97618 581.2 *00152 e000664

,96938 577.9 .00156 .000682

.974_8 580.2 ,00146 ,00063fl

e97335 579.5 ,O01W9 ,000651

.97618 581,2 ,00149 e000651

.97552 580,9 .00135 .000590

.97505 580.2 ,00148 .0006_7 .00148 .000647

.97165 578,9 .00142 .000621

.97618 580.9 *00131 .000573 .00121 .000529

.98185 559.5 .00156 .000682

,98125 589.5 ,00183 .000800

.98242 585,2 .001_I .000616

.97165 579.5 .00159 .000695

.97335 579,2 .00132 e000577

.97618 581.2 ,001_8 .000647

.97618 580.5 .00130 .000568 .00130 .000_68

.97275 579.5 .00153 .000669

.97221 579,2 ,00142 ,000621

.97675 581.5 .0013_ .000586 .00141 .O00bl6

,97185 578,9 ,00142 .000621 100137 .000599

,97051 578,2 .00t43 ,000825 .00133 ,000581

.9739% 5_3,5 .0013_ .00_555

.97788 587.5 .00135 .000590

.97221 578.5 ,00136 e00059_

.98128 584.2 .00136 .000594 .00138 *000503

.98072 583.9 ,00145 .000634 .00145 .00083_

.97675 581.5 ,O0167 .000642 ,OOl_e .000638

.97582 580,9 .00147 ,000642

.97958 582.9 ,00139 .O00_Oa .00139 .000608

.98299 584.9 .00140 .000612

.97675 581.9 ,00153 .000669

.98015 584,9 .00154 .000673

,98242 584,2 .00147 ,000642

,97902 581,9 ,00147 .0006_2

.97958 582,5 .00147 e000642

e97562 580,2 ,00132 e000577 .O013d .000568

,97675 881,2 .00148 *000647 ,O01&8 .0008&7

,97752 8Bte5 ,00_8 .0006&7 *001%8 .O00bW7

,98015 582.9 .001_7 .000642

,97862 580.2 ,00132 .000577 .00132 ,000_77

,97618 879,9 ,00136 .000594 .00134 ,000586

.97902 881.5 .00146 .000638 .00147 ,000642

,98072 882*9 .00137 .000599

.97958 552e5 ,00138 .000603

.982_2 584.2 *00146 .000638

.97?88 581.2 *00147 ,000642 °00143 .000625

e97675 880,5 *00147 ,000642 .00t_0 .000612

,982_2 584,2 ,00t_8 *000609 *OOlSl eOOO_6Q

.97862 58_,2 ,00147 .0006_2 .001_ *000825

e97448 579,9 .00140 ,000612 ,00138 .000590

.97845 581,9 *001_8 .000647 .00155 ,000877

°97562 580o_ *00158 °000603 ,00135 .000390

.97562 880e5 e001_8 e000647 ,00146 e000_38

°5_788 581.9 .O_IW8 ,00_6_7

*97448 879.2 *00130 .000568

.97618 580,5 .00148 .000647 .00148 .0006&7

.98128 583.9 ,00|47 .0006_2

.97675 580,9 ,OOt30 ,Q00558 .00129 .000854

.97618 580,2 ,00129 .00056_ ,00129 .000_64

.97805 580.2 .00136 .000594

,97618 880.9 ,00148 ,O006W?

,97878 580,9 .0013] *000573

.97988 582*9 ,00133 *000581

,9767_ 880,9 ,00130 .000568

.9_8_5 582.5 .00148 .000_,7 .00t48 .0006_7

,97788 582*2 ,00148 .000647 .001_8 .000647

,98882 585.9 .00128 .000559 .00138 .000603

.978_5 882.9 ,00148 .000647 ,OOlb9 .000799

e96938 574.9 .00146 .000638 .00125 .00_5&6

.97338 579.9 *O01_t .000616 °O_IAO .000_12

,97732 582,2 °001_9 °000651

,97618 581.2 ,001_8 .0006_7 .00153 .000669

,97335 579,5 ,00138 .000603

,97_05 880.9 .001_t *000616 .00141 ,000616

.9750_ 881.2 *00154 ,000573 .00t55 .000877

.97391 580.2 ,001_1 *000616 .O01aO .000612

.97_8 880.5 .00|40 .000612 .00158 ,000603

.97902 882.5 .00135 .000590 ,00135 .000590

e98711 878.5 .00136 .000594

.985_1 573.8 .00055 .000371

.97_9_ 58&,9 ,0022_ .000%88

,967_8 582,2 .00234 .001023

,96371 579,9 *00230 .001005

,95824 _79,9 ,00200 ,000874

.97051 880,2 ,00187 ,000817

,97108 580°9 ,00168 .000734

aThermocoupte locations for which z and/or _ stations are provided _u'e for models; x and y stations

for these models are meas_red from model orlElns

b h measured in Btu/ft2-sec-°R.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; _ • 1.50 5N'CHES - Continued

I. Flat Plate Alone - Continued

(d) M = 3.51; R = 3.98 x 196

Te OR he
x, in. y_ In. z, in. _, deg Tt" Tw' NSi h°,c NSt, c

2.0 .0

12.0 .0

20.5 .O

28.0 12.0

28.0 ,.0

28.0 .0

20.5 -5.0

24.5 -5.C

30.0 .O

31.0 12.0

3_.0 .o

2,0 -12.0

2.0 12.0

12.0 -12.0

22.0 12,0

3D,C i,O

31.0 2.0

32,0 2.0

32.0 3.0

32.0 6.0

34.0 1.0

)_.0 2.0

34.0 3.0

]8.0 .0

4_.0 22.0

42.0 .0

_4.0 .0

48.0 .C

52.0 .0

52.0 12.0

55.0 .0

58.0 .0

58.0 12.0

58.0 -12.0

44.0 -22.0

36,0 -8.0

36.0 -3.0

3_.0 -3.0

32.0 -3,0

30.0 -3.0

28.0 -3,0

34.0 -12.0

32,0 -12.0

30,0 -22.0

19.0 -12,5

17.5 -11.0

15,3 -2,5

16.5 -2.5

17.5 -2.5

18.5 -2.5

19.5 -2,5

20,5 -2,5

21.5 -2.5

22.5 -2,5

23.5 -2.5

2_.5 -2.5

36.0 -16.0

36.0 -12,0

32.0 -18.0

32*0 -16,0

32.0 -14.0

32.0 -I0.0

28.0 -l_.C

28.0 -12.0

26.0 -12.5

24.5 -ii.0

22.0 -12.5

20.5 -iI.o

34.0 -i.0

34.0 _.c

34.0 $.0

34.0 6.0

36.0 6.0

38.0 1.0

38.0 2.0

4_.0 8.0

_.0 6.0

_4.0 4.0

+4.0 +.0

_.0 I.O

6.0 .0

e._ IO.O

22.0 .0

12.0 5.0

]2.0 ID.O

18.0 .C

30,0 .0

42.0 ,o

I
59
0
59

aThermocouple locations for which z and/or _ stations are provided i_.re for models; x and y statlorus

for these models are meaJ_red from model origins,

b h measured in Btu/It_-sec-OR+
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 1,50 INCHES - Continued

I. Fiat Plate Alone - Continued

(e) M = 3.51; R ffi 2.80 x 106

Te OR ho
x, in. y, In. z, in. _, deg 'r{ Tw, NSt ho, c NSt,c

(=I (a) (hi (b)

2*0 *0 *96460 579,5 *00188 *000516
12.0 .0 .95785 574.5 *00169 *000469

20.5 ,0 ,96066 576,2 ,00[68 *000466

28.0 12*G ,95336 571.5 *00184 *000511

28.0 4*0 *95898 5?4*9 *00175 .000_88

28.0 .0 .958_2 574.9 ,00168 *000466

20.5 -5.0 ,96[T9 576.9 *OOlSl .000502

2_.5 -5.0 .96|79 576,$ .00165 .000458

30.0 ,0 .96066 577.5 *00166 °000_61 °00167 *000_63

31.0 12.0 .95617 572.9 *00179 *00049?

34.0 .0 .96235 576.9 *00159 .0004_I °00148 .000_|[

2.0 -12°0 .96965 581.9 °00175 *000486

2.0 12.0 °96684 579.5 *00181 *000502

12.0 -[2.0 *96741 $80*5 *00165 *000458

12.0 12.0 *95504 572.5 *00182 *000505

30.0 1.0 .95898 575.2 *OOlB[ .000502

31°0 2.0 ,96_35 376.9 .00175 *000486

32.0 2.0 .96179 576.2 *00163 .000432 *0016_ .000455

52.0 3.0 *95785 574.5 .00180 .000499

32*0 6.0 ,95673 573.5 .00181 *000502

34.0 i.0 °9629[ 577.5 *001?6 .000488 *00183 *O00$OB

34.e 2.0 ,95729 $7_.2 .00181 *000502 .00176 *000_88

34.0 5.0 *95561 573.2 .O01BI *000502 .00172 *000_77

3B,O *0 .96010 $75*9 *00166 1000461

4_.0 12,0 .96010 575,2 ,00171 ,000&74

_2.0 .0 *95729 574,2 *00166 *000461

_4°0 ,0 .9662B $?9.2 .00|62 *000_49 100163 .000452

48°0 .0 ,96620 _79.2 100179 1000&97 e00179 °000_97

52.0 *0 .96123 576*2 .00163 °000452 .00163 *000_$2

52.0 12.0 ,95842 $73.9 .00165 °000458

55.0 *0 .9629_ 377°2 *00163 *000452 *00163 .000_52

58.0 .0 ,96460 378.2 *00163 *000452

55.0 12.0 ,9589_ 57419 ,00176 ,0004B8

58.0 -12.0 .96347 578.2 *00181 .000502

5B.O -12.0 .96347 578.2 *00181 *000502

44°0 -12.0 .96628 5B0.5 ,00164 *000455

36°0 -8.0 .962_5 576*9 *00159 *000441

36.0 -3.0 .96460 578.2 .00179 *000497

34.0 -3.0 .96066 $75*9 *00159 *000441 *O015B *000438

32.0 -5.0 .96179 577.9 .00165 *000458 .00_65 *00045B

30.0 -3.0 196179 576.9 *00181 *000502 .00181 .000502

28.0 -3.0 ,96_60 578.2 *00162 *000_49

34.0 -L2.0 *96010 $75.9 *00162 .000_49 .00162 *000449

32.0 -12.0 .95954 575.5 .00181 *000502 tO01?9 .000,97

30.0 -[2.0 .9629| $77.9 .O01BO *000_99 *00181 .000502

19,0 -[2p5 *96660 578.2 *00|59 *000_41

17.5 -II.0 .963&7 5?7.9 ,00161 *0004_7

15.5 -2,5 ,96460 $7_.5 *00175 .000_86

16.5 -2.5 .96066 575*9 .00163 *000452 .00159 .000_I

17.5 -2*5 .9595_ 575.5 ,00_69 .000&69 *00162 1000_49

18.5 -2.5 .96516 578+$ ,0016_ ,000"$2 ._0175 *00_&86

19.5 -2o5 ,95954 575.2 *00164 .000a55 .O015B *000_8

20o5 -2.5 .95a_2 57_19 .00177 *000491 .00176 .000_8

21.5 -2.5 .96291 577*2 *00163 =000452 *00170 .00047_

_2.5 -215 .9_010 575.9 .00]_ °000_61 10016_ .000_52

23.5 -2.5 .96010 579,9 .00168 *000_66 *00165 .000_58

2_.5 -2.5 .96347 577.2 *00160 *000_

36.0 -16.0 .96010 575°5 o00158 °000438

36°0 -i_.0 °961_9 57_.5 ,00159 .000_41 °00159 .000_41

32.0 -lB*O ,96628 579.9 *00156 .000_33

3_.0 -16.0 .96179 5?6,9 =00160 *000_44 *00159 *00064_

32.0 -i_.0 *96179 576.2 *00163 *000452 °00165 *000452

32°0 -i0.0 .96056 576.2 °00161 *000_7

28,0 -14.0 +96291 577._ ,00159 ,000_1

28*0 -_2*0 .963_7 $77.5 °00159 .O00_I

26.0 -12,5 *9668_ 581,2 *00165 *000458

2_*$ -II.0 +96603 577.5 *00158 °000438

22,0 -12,5 .96628 _79,2 *00159 ,0004_1 .00159 *000_1

20.5 -_i.0 *96516 $80.2 *00165 °000_58 *00165 °000_58

34°0 -I.0 .97190 582,2 *00156 e000433 *00166 °000_61

3_.0 4*0 *96235 577.2 *00167 *000q63 °00190 *000527

3A.O 3.0 .95392 569.2 .001_5 *000_02 °00122 *000339

3_,0 6*0 .95617 5?3.9 .00172 *000477 *00171 .000_74

36.0 6*0 m96066 376.2 .00172 *000_77

3_°0 l.O =96579 576.9 *001B1 *000502 .00186 .000516

3_10 _.0 .9_$k2 57_.9 *001_I *000502

4_,0 010 *95729 57_.9 .00165 *000&58 *00164 =000_55

_.0 6.0 ,9_2 57_o9 °00177 *000_91 .00177 .000_91

W4.0 5cO 19_2 37_.9 °001_9 m000_69 *0016_ ,000466

44*0 _*0 *95954 575*5 *00_64 *000455 .00162 *000_9

_4,0 1,0 .9640_ $77.9 *00159 *000_41 *00160 *000_4

6.0 .0 .95167 $75.5 *00270 .0007_9

6.0 10.0 .9,999 57_.9 .00_92 .000810

12,0 .0 ,95890 500*5 .00239 .000663

12.0 5.0 .95280 575.2 .002_8 .000688

12,0 10.0 .9_8_6 572.5 *00_$9 *000719

18.0 .0 .95392 57_.5 *002t2 .00058B

30.0 *0 .95561 374*9 .00211 *000585

_2,0 *0 .95617 574.5 *00188 *000522

aThermocouple locations for which z and/or _ stations are prov ded are for models; x and y stations

for these models are measured from model ort_Ins

b h measured in Btu/ft2-sec-OR.
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TABLE IV, - HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SHAPES; 5 = 1,50 INCHES - Continued

1. Flat Plate Alone - Continued

(0 M = 3,51; R = 1.59 x 106

Te

x, in. y, in. z, in, i_, deg ,_ Tw, OR ho NSt ho,¢ NSt, c

In} in) (b) (b]

2,C ,_ .97384 586,9 ,0010_ *000507

12,C ,0 .96716 582.2 ,00100 *eO0_@?

25.5 ,0 .97050 584.5 ,00122 ,000595

28,0 12.0 ,96326 580.2 *00103 .00050_

28.0 _,0 *96883 565.5 ,00106 ,000517

Zfl. O .C .96S83 5S4.2 ,00105 ,000512

20.5 -5.0 *97161 585.9 ,O010_ .000507

24,5 -5,0 ,9716] 5R6,2 *OOOB7 ,00042&

5t.O .e .97105 58b.Z .00087 ,000_2_ .o008e .000_29

31,0 |2.0 ,96549 581,5 *O01OQ .000_87

3_,0 ,0 .97272 587,9 *00091 .000_3 .000_0 .000390

2.0 -12,C ,97773 589,9 *00093 .000_53

2.0 12,0 ,97495 587,5 *OOlO0 .000&87

12.0 -12,0 .97551 590.2 *00092 *000_8

12,0 12,0 *96438 580.9 *OOlOl *000492

30.0 I,C ,9S938 583.9 .00097 ,OOOa75

31.0 2.0 ,9T2IT 5e5.5 *00092 .000_73

32.0 2.C .97217 585.2 *00095 .000468 ,00097 .000473

32*0 3,0 ,96827 583,2 .OOtOO ,000a87

32.0 6,C ,96504 582,2 .00099 .000_82

3_,0 l.C ,97272 588,5 ,00092 ,000_&8 ,00105 .000512

3_,0 2,c ,96771 583.2 ,00123 .000_99 ,00119 ,000580

3_.0 3,0 ,965&9 581.9 ,0c100 ,000&87 ,oo09c ,000_39

38°0 ,0 .9699_ 583.9 .00089 .ooo&3_

_.C 12,0 .97050 583.9 *00101 *000492

%2*0 ,_ *9677] 582,9 .OOlZ3 .000599

_4.0 ,C .976£2 588.5 *00092 *O00&_8 .00094 *000458

48,0 .O .976D6 587,9 .0_095 ,DOO#b8 ,00096 _0D0468

52,C ,C ,97161 5Su,9 .00102 ,000_97 ,00101 ,000_9_

52.0 12,C .96771 582.3 ,001_ *000507

55,C .0 ,97272 588,2 ,00092 ,OOC'*_a ,00092 .000_8

58,0 *Q ,97652 589.3 .00096 ,000',6_

58,_ I2,C ,969_8 58&,5 ,00093 ,000_55

58,C -12,C ,97328 588.9 ,00092 .000_8

4_.0 -|2,C .97551 589,5 ,00091 ,000_,_

36.0 -8.C .97217 587.5 .00091 .0004_5

36.'3 -3.[ .97W39 586,9 .00097 .0e0_73

34,0 -5,c .97105 58_,5 .00098 ,000478 .00097 .000_95

32.0 -3.0 .97161 587.5 ,00092 .000_48 .00092 ,000&_8

3_.0 -3.0 ,97161 586.2 ,00105 *003512 ,00105 *0005_2

28.0 -5,0 .97_95 586.9 ,00099 ,000&82

3_*0 -12.0 ,96883 58_,2 ,00092 ,000_8 .00092 ,000_48

32._ -12,0 ,96_27 5_4.9 ,0008_ ,000429 ,0008_ ,00041_

_3.0 -12.0 ,972t7 587,9 ,00092 .000_48 *00093 .000453

19,0 -12.5 .97272 588.2 ,00092 .ooca_e

17,5 -Ii,0 .g?lel 587,9 .00092 ,000a&e

t5.5 -2,5 ,97_8_ 586,5 .0_I01 ,000492

15.5 -2,5 .gb99& 586.2 ,00085 *000_14 *00081 ,00039_

17,5 -2,5 *9693% 583.5 ,00100 .000_07 .00093 ,000_53

18,5 -2#5 ,97439 589.2 ,0009Z ,000448 .00107 .00052_

19.5 -2.5 .96880 585.9 ,00092 ,0004_8 ,00066 .000419

20._ -2.5 .96827 585.5 ,00092 ,000_8 .00085 *000414

21.5 -2.5 ,971_1 58_.9 .00092 .000_8 ,00105 ,000512

_2.5 -2,5 *96994 506,_ .00099 .0_040Z ._0096 .00046_

23*5 -2.5 ,9699& 58_,2 ,00099 .OOC_2 ,00096 *000468

_.5 -2,5 ,97217 587.9 ,00092 ,000_8

36,¢ -16.0 ,96771 58_,2 .OOOBe .00c_29

35.0 -12.0 .9705c 585,9 ,Q0087 .00c_24 ,00087 .000_24

32.C -_8,0 .97272 587.9 ,0008e .000_29

32,0 -_6.c .96994 585,9 .00097 *O_Ca 73 .0009_ *000_68

32.0 -I_.0 ,9699_ 585.5 ,00087 ,O0(l_2& ,00087 ,O00_2&

32,0 -10,0 ,96994 58_.5 .00092 ,000A4_

28,0 -I_,0 .97105 587,2 ,00092 .0004_8

Z8.0 -12,0 .97161 587,5 *00092 *000_8

25.0 12.3 .97_39 588°5 .O00S7 *000_2_

2_.5 -il.O .97105 586,5 .00088 *000_29

22,0 -|2.5 ,9738& 58e,5 ,0oiol ,000_92 .00101 ,000_92

20.5 -|i.0 ,97328 588.5 ,00092 ,0304_8 .00092 ,000_48

34.0 -[,0 .9805/ 590,5 °OCCBO .oot_3qo ,0009| .000443

34.0 &,o ,972t7 585.9 ,00099 ,00_3_82

54,0 5,c .962t5 579,5 ,00087 .00042_

3_*0 _,0 ,9660_ 582,9 o0009& .000_5e .00093 .000&53

]6,0 6.0 .97050 5B&.9 ,00125 .000599

38.C I.O .97217 586*9 ,0009_ .000_58 ,00103 ,00050_

_8,0 2._ .96771 585,9 .00093 .000453

W4*Q 8.C .967|_ 58_,9 .00099 .000_82 .00098 ,000_78

_4.0 6.0 ,9688) 583.9 .00123 ,00_599 .00124 ,000604

_*t 4,0 ,9677] 5_3e2 *00099 .000482 *00098 ,000_78

&4.0 2,0 ,9699_ 585,9 *00097 *003&73 ,00095 *000_3

4_.t I.C .97384 586.5 .00097 ,000&79 .00099 ,000482

5,0 .0 .95&36 579.2 .00198 ,000q65

6,0 lO.O ,95269 578.9 .00217 .001058

12.0 °C .9_438 5e_,9 .00156 .C007_

12,_ 5.0 ,95825 580.5 ,00164 .000F99

12.0 _C.© .95380 579°2 .00t83 *000892

18,C .Q *96104 580.5 ,00138 *000673

30,0 .0 ,96382 58_.9 )00118 ,000575

_2.g ,,3 .965_9 581.9 ,00123 .000599

I

0
DO

aThermocouple locations for which z and/or _ stations are provided axe for models; x and y statlon_

for these models are measured from model origins.

b h measured in Btu/ft2-sec-OR,
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 1.50 _NCHES - Continued

I. Fiat Plate Alone - Continued

{g) M • 4.44; R • 4.47 x 106

Te

x, in. y, In. z, in. _, deg _ Tw, OR ho NSt ho,c Not, c

in} (_) (b) (b)

2.0 ,0

12.0 ,0

10.5 .0

28.0 IZ.O

28,0 4.0

28.0 .0

20,5 -5.0

24.5 -5.0

50.0 ,0

31.0 12.0

84,0 .0

2.0 -12.0

12,0 -12,0

12,0 12,{)

}0,0 1,0

31.0 2,0

3Z.0 2.0

32,0 3,0

32.0 6,0

3(,,0 1,0

3'*.0 2.0

5_.0 3.0

38,0 .0

64.0 12,0

_2.0 *0

44,0 ,0

48.0 ,0

52.0 .0

52.0 12.0

55.0 .0

58.0 .0

58.0 12.0

58.0 -12.0

4_,*0 -12.0

36.0 -8,0

36.0 -3,0

34,0 -3,0

32.0 -3.0

30.0 -3.0

28.0 -3.0

34.0 -12.0

32.0 -12.0

30,0 -12.0

19,0 -12.5

17,5 -11.0

15.5 -2.5

16.5 -2.5

17.5 -2.5

18.5 -2.5

19,5 -2.5

20.5 -2,5

21,5 -2,5

22,5 -2.5

23.5 -2.5

24.5 -2.5

36.0 -16.0

36.0 -12.0

32.0 -18.0

32.0 -16.0

32.0 -i_**o

32.0 -I0.0

28.0 -14.0

28.0 -12,0

26.0 -12.5

24.5 -II.0

22.0 -12.5

20.5 -I}.o

34.0 -I.0
34.0 _*0

3_.0 5.0

34.0 6.0

36.0 6.0

58.0 1,0

38.0 2.0

48.0 8,0

44.0 6.0

(.4.0 8,0

68.0 2*0

_.4.0 1.0

6.0 *0

6.0 10.0

12,0 *0

12.0 5,0

12.0 10.0

18.0 .0

30.0 .0

_2.0 .0

.98070 579,2 .0008_ .000216

.9_468 576.9 .0008_ .000214

,94687 577.2 .00092 .000234

.9_029 573.5 .OOt2_ ,000320

.94522 578.5 .00084 *000214

.94_68 578.2 .00096 .00024_

.94796 876.5 *00083 *000211

.94TAi 576.9 .OO07A *00_188

.94632 576.5 .00092 .000234 .00092 *000234

*94383 57&.9 .00125 .000318

*94796 877.2 .0007_ .000188 .0006_ *000158

.95399 881.2 ,OOtll .000282

*95234 580.9 .00095 .000242

.98194 574.5 *00126 ,000320

.94_22 575.2 .00084 .000214

,94796 576.9 *00084 .0002[4

.94741 576.5 .00084 *000214 *00085 *000216

.94413 575.9 .00131 .000282

.944|3 578.9 .00115 *000292

.96851 877.2 .0008_ *000214 .00093 *000236

.98358 574.5 .0008_ *000214 .00078 ,000198

.94194 574.5 .00112 *000285

*94577 575.9 .0007_ ,000188

*94851 577.8 *00119 .000303

.94303 574.2 .00085 .000216

.95180 879.2 *00083 *000211 .00085 *000216

.95234 579.2 *00088 *000224 .00084 *000214

.94741 876.9 .00092 *00023_ .00088 *000224

,94577 578.5 .00121 *000308

*98906 877.2 ,00076 *000193 *00076 *000193

,95234 878.9 .0008_ .000214

.9,796 577.9 .00118 .000300

.9818O 579.2 .O01O7 *0O0272

.95344 579.5 .O00@B .0OO224

*94906 576.9 .00088 .000224

*95070 578.2 *000?9 *000201

.94741 576*2 *0OO83 .OO0211

.94796 577.2 .0O074 *O0O188

.94851 577.5 .00O?4 .00018@

.95O7O 578.5 .0OO83 *O00211

.94687 576.2 .00110 *OOO28O

.94877 875.5 .0008_ *OO0214

*949O8 577.5 .00110 .0OO28O

.9896O 577.9 .0008_ *O00214

.9_851 577.2 .0OO84 .OO0214

*95O7O 578.5 *0O083 .O00211

.94687 576.2 *0O084 .000214

.94632 576.2 *0O074 .OOO188

.95125 578.5 *00O78 *000198

*00081 *00020_

,0007_ .000188

,00078 ,000198

,00110 .000280

*00087 .000221

*00112 *000285

.00079 *000201

,00068 *000173

.94577 575.5 .00084 .000214 .00082 *000209

.94522 578.9 .00092 *000234

.94851 577.9 .0007_ .000t88 ,0Q086 .000219

,94632 875.9 .00084 .000214 .00079 *000201

.94687 876.5 .00074 ,000188 *00075 *000191

.9490_ 577._ *00084 ,000214

,94577 875*9 .0011_ .00028_

,94741 576.5 .00104 .000264 *00104 *000264

198070 579.5 *00120 *000305

*94741 876.9 *0011_ *000282 *00110 .000280

*94741 576.9 *00092 *0002_4 .00092 ,000234

,94632 875.9 *_0106 ,000270

,94741 87b.9 .00111 .000282

.9479& 576.9 ,0008_ *000214

.95125 578.9 ,OOl07 ,000272

.94796 576.5 .00083 .000211

i949_0 579.2 .00096 .000244 .00096 .000244

.94906 577.5 ,OOl_O .000280 .00110 .000280

.95618 581.9 .00082 .C00209 .00098 .000249

.9_851 578.5 .00111 .000282

.95975 571.2 .00077 *000196

.94358 57_.5 .00117 .000_98 .00115 ,000292

.94741 577.9 .00111 .000282

.9_87 576.2 *00084 *000214 .00091 *000231

*94415 574.5 *0008_ *000214

.9_522 575.5 *00113 *000287 .00112 .000285

.94632 576.9 .00111 .00028_ .00112 .000285

,94522 578.2 *00111 .000Z82 .00110 .000280

*94577 575.5 .0008_ .00021_ .00080 °000203

,94960 577.5 .00088 .000Z24 .OOOS_ .00021_

.93810 575.5 .00158 .000_02

m88701 574.5 ,00219 .000542

.94577 577.9 *00132 *000336

*94029 874.5 *00147 .000374

,93646 572.9 .00190 *000483

e94139 5?4.9 *00132 *00033_

,94248 576.9 *00132 *000336
.94303 576.2 .001_I *000282

_'rhermocouple locations for which z and/or _ stations are provided axe for models; x and y stations

for these models are measured from model orlgins,

b h me_ured in Btu/ft2-sec-OR,
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TABLE IV - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 - 150 iNCHES - Continued

1. Flat Plate Alone _ Con[inued

(h) M - 4.44; B - 3.19 x 106

Te o R h o
in. y, in. z, in. #, deg T[ Tw' NSt h°,c NBt, cx,

(,) i_ (b} (b}

2.0

12.0 C

,0 ,95979 577•5 •00]08 ,000383

• •g&SS[ 572°9 ,00087 ,000312

20.5 ,0 ,95137 57&.5 ,00087 ,0003|2

28,C 12.0 ,94529 572•Z ,00093 *00033&

28•0 _,0 ,95026 575,9 •00082 ,000294

28,0 ,C .9W916 573,5 ,00091 ,000326

20,9 -9,C ,992&7 975°5 ,00090 ,000323

2_,5 -5,0 ,95192 575•5 •00080 ,00028?

30,0 ,0 ,95137 57_•2 ,00082 ,00029_ ,00082 ,000294

31.0 12,0 •9_805 573•9 ,00092 ,000330

5_,0 ,O ,952&7 575,5 •00090 •00032_

2.0 -12,C •95855 580.5 ,00095 ,0003_!

2.0 12,0 .95690 579•2 ,00105 ,000377

12•0 -|Z,0 ,9969_ 5Z8.9 •00094 ,000337

12,0 12,0 •g_58& 572.2 .00107 ,00Q38_

_0,0 1,0 ,9_971 573.5 ,000_ ,00030i

51,0 _•0 •95_03 575,9 ,00090 ,000_23

32,0 2,0 ,95247 57_,5 .00090 ,00032_ ,00091 ,000326

32.0 _,0 ,94916 573.9 •00091 *000925

32.0 6,0 •94861 573,5 .O0091 ,000325

34.0 1,0 ,95358 576•2 •00090 ,000323

3_•0 2,0 ,94861 _73,5 ,00091 ,000526 *00085 •00050_

3_.0 3,0 ,9_595 _71•9 ,00086 ,000309

98.0 ,0 •95082 975,9 .00083 o000298

_.0 12,0 ,9552_ 575,9 ,00078 ,000280 I

42o_ *O .9_861 573,2 ,00091 ,000326 l_.0 ,C .95690 578•2 .00090 *000323 •00092 ,000330

_8.0 ,0 ,957_5 577,9 .000_0 ,000287 •0008J •000_01

52.0 ,0 ,95192 574,5 ,00079 ,000283 •00078 ,000280

52•0 12.0 ,95026 575.Z ,00095 ,0005_i

55,0 ,Q *95350 575•5 .00079 o000283 •00079 ,000283

58.0 ,0 ,95690 577,_ ,00075 ,000273

5B,0 12,0 ,95303 576,5 ,00091 ,000326

5B.0 -12,0 •95690 577.9 .00076 *000233

_w,C -12,0 .9_800 _79.2 •O00_0 ,000287

36.0 -8.C .95358 575.5 .00076 *000273

36,0 -3.0 •95579 576,9 ,00039 *000283

34.0 -3,0 .95192 575•2 •00090 J000_23 •00088 ,0003]b
32•0 -3,0 ,95267 535,5 ,00090 ,000323 •00090 ,000523

• 95_C_ 575•_ ,00080 .0002_7 ,00079 •000283_.0 -3.0

28,0 -_,0 ,95_2_ 577•5 ,00091 *00032_

34.0 -12.0 o9_192 575,9 ,00081 ,000291 .0008| •000291

32,0 -12.0 ,95137 574.9 •00091 *000326 °00089 •000319

30,0 -12.0 ,95_15 57B,2 ,O0080 *000287 ,00082 ,00029&

19.0 -12,5 ,95958 576.5 ,00091 .00032_

17,5 -ii*0 ,95_03 575.5 ,00079 ,000283

15,5 -2,5 •95_68 576,5 ,0_08_ .0002gi

16,5 -2_5 .95082 575,2 ,000_5 ,000341 ,00089 ,000_l_

17,5 -2.5 °9_991 573,5 •00086 *0OC301 ,0007_ •000262

18,5 -2,5 ,9546B 576,5 •00081 *00029_

19•5 -2.5 •94971 573.5 *00081 .00O2?l ,00073 ,000262

20•5 -Z,5 ,9_916 523•2 *000_ .000301 ,00075 ,000269

21,5 -2,5 ,95303 575,5 ,00095 .00C13W1 •00109 ,000391

22•5 -2,5 •95026 57_,5 .00091 *000325 ,00087 ,000312

23•5 -2.5 .95082 57_,2 ,00082 ,00029_ •00078 ,000280

2_•5 -2,5 ,95303 575.2 ,00091 _000526

3_.0 -16.0 ,95026 5_.2 ,O003_ ,000265

36.0 -12,0 °952_7 575,2 ,0007_ ,000255 ,0007& .000265

_2,0 -18_0 •9552_ 578*2 ,00092 .000_30

_2,0 -16.0 ,95137 575,5 .00092 *0_330 ,00090 •000323

32•0 -i_,0 ,95192 57_*9 ,00073 ,00_252 ,00073 ,000262

32,0 -I0,0 .95]37 575.5 .00081 ,000291

Z8.0 -i_,0 ,952_7 576.2 •00081 ,000291

28,0 -12,0 ,95303 576•2 ,000_1 ,000326

26,0 -12,5 ,95579 578,2 ,000B0 *0002_7

2_.5 -ll.O ,9_2_7 575.2 ,0007_ *000269

22•0 -12,5 ,95215 576.5 ,00077 *000276 °00077 ,000276

20.5 -II,0 .95358 576.5 ,00091 ,000326 ,00091 .000326

_6•0 -I,0 °9607_ 580.2 .000_0 ,00_287

3_.0 _.0 _95303 575°9 °00087 ,000312

5&°0 5,0 ,9&47_ 569°9 ,000_ °0002_0

3_.0 6.0 ,9_805 573.2 ,00091 °000326 ,00089 *000319

36.0 6°0 ,95192 576.2 ,00095 ,C00341

38°0 1.0 ,95192 574°9 ,00081 °C00291 °00090 ,000323

38.0 2°0 .9_916 572°9 °0003_ ,0002_5

4_,0 8,0 •94971 _7&,2 ,O009_ •D0032& .00090 ,000323

_•0 _,0 •95082 57_.9 °000_I .000326 ,00092 •000330

4_°0 _.0 ,9502_ 5?3.5 o0007_ ,000273 °00075 ,0002_9

_.0 2.0 .95C,82 5_.2 .00081 .000291 .00078 .000280

_,0 1,0 ,95_13 576,5 ,00090 ,000323 ,00090 ,000329

6.0 .0 ,93_77 509.9 .00169 .000606

6,0 Ic,C ,93811 570•5 ,00177 ,000635

12•0 .o .948C_ 577,5 ,00130 ,0C0_95

12°0 5,0 °9_508 572,2 ,00151 ,0005W2

12.0 I_°0 ,9_866 570°5 °0015_ .000552

18•0 *'3 ,9&_19 572,9 •00138 ,000_95

30.0 .0 ,945B_ 573,5 .00123 ,000_i

_2•_ .0 ,9_95 572.9 ,00092 .000_0

t_
I

o

a'rhermocouple loc_tions for which z and/or _i stations axe provided axe for models; x _nd y mt_tlonl

for these models &re measured from model orlgins.

b h measured in Btu/ft2-sec-OR.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SHAPES; 6 " 1.50 INCHES - Continued

I. Flat P|a_e Alone - Concluded

[i} M = 4.44; R = 2.13 x 106

Te

x, In. y, In. z, In. 7, deg T_" Tw' OR h° Nst h°,c Nst,c

(=) (al (b) (b)

2.0 .0 .96779 582.9 .00075 .000403

12.0 .0 196223 577.9 .00058 .000312

20.5 .0 196901 579.5 .00057 °000306

28.0 12.C .959_6 576.2 .00055 °000296

ZS°C _.0 .96390 578.9 .00058 .G00312

28.0 .0 .9633& 578.5 .0007_ .00039fl

20.5 -5.0 .96611 579.9 .00062 .000333

24.5 -5.0 .96556 579.5 .O00?W .000398

30.C .C .96556 579.5 .00052 *000280 .00092 .000280

31.0 12.0 .96168 577.9 .00051 .00027_

34.0 ,0 .96668 580.2 .00057 .000306

2.0 -12._ .97056 582.9 °00056 °000301

2.0 12o0 .96779 582.2 .00064 .0003_4

12.0 -12.D .97001 582.2 *00060 °000323

12.0 12.0 .95890 576.2 .000s3 .000339

30,0 1.0 .96390 57B.9 .0007_ .000398

31.0 2.0 .96668 580.5 .0007_ .000398

82.0 2.0 196612 579.9 .00057 *000306 .00098 .000312

)_.0 3.0 .9633& 578.5 .0007_ .000398

32.0 6.0 .96279 578.2 .00062 .000333

34.0 1.0 .96723 581.2 .00061 .000328 °00070 °000375

34.0 2.0 196279 578.8 ,00061 .000328 .000_7 .000306

34°0 3.0 196057 577.2 .0006_ .0003_4

38.0 .0 198501 579.5 ,00074 .000_98

44.0 12.0 .96612 580.2 .000_9 .000269

42.0 .0 .96279 578.2 .0006_ .000328

_.Q .0 .97167 503._ .00050 .O00Z69 .00053 .000Z85

4fl°0 °0 .97167 583.2 .00050 .000269 .0005[ .000276

52.0 o0 .96612 579.9 .00050 .000269 .000_9 .000263

_2.0 12.0 .95334 578.5 .00050 .000269

55.0 .0 .96723 580°5 .O00&9 .000263 .000&9 .000263

58.C .0 .97112 582.9 .000_9 .000263

58.0 12.0 196612 580.5 .00061 .000328

58.¢ -12,0 197056 582.2 ,000_9 .000263

_4.0 -12.0 197223 582.9 °00049 .000263

3b.? -B.0 .98779 580.5 .000_9 .000263

36.9 -3.0 .97001 581.9 °00053 .000285

3_.0 -3°0 .95612 579.9 *00061 .000328 °000_9 °000317

32o0 -3.0 .95668 580*2 *00052 .000280 *00052 .000280

30.0 -3.0 .96723 580°9 .00066 .000355 .00073 .000393

28.0 -3.0 .97056 582°2 .00060 .000323

34._ -12.0 .96723 579.5 .000_9 ,000263

32.0 -12.0 195723 579o_ .00060 .000323 .000_8 .000312

30.0 -i2.0 .97001 580°9 .0005_ .00027_ °00052 °000280

19.0 -12°_ .969115 580.2 .00053 .000285

17.5 -li.0 .9683_ 579.9 .0005_ .000290

15.5 -2._ .97001 581.2 .00070 .000376

16._ -2.5 .9_612 578.9 .00052 .0002fl0 .00047 .000253

_7._ -2.5 .96501 57B.5 .00075 .O00393 .ODO_ .0003_

1B.5 -2._ e97001 581.5 .00069 .000371

19*5 -2.5 .96_5 578.2 ,00057 .000306 .000AS .000258

20.5 -2°5 .9_390 578.2 °00071 .00038_ .0006_ .0003_

21.5 -Z._ .96723 580.2 .00054 .000290 .0006& .o003_

22°5 -2._ .96556 578.9 .00053 .000285 .000AS .000258

23.5 -2.5 .96556 579.2 .00071 .00_382 .000_8 °000366

2&.5 -2.5 .98779 580°5 .00_70 1000375

36.0 -_b.0 .96390 578.2 .00055 .000296

_.O -12._ 1965_8 579°9 .000_9 °000_9 .000_9 .000265

32.C -18o0 .9683& _81.5 .00055 eO00296

32.9 -16.0 196556 579.2 °00055 .000298 .90053 .000285

32.0 -l_.0 196612 579.2 =00058 °000312 *000_8 .000312

3Z.O -10.0 _96556 579.5 _000_9 .000?63

28.0 -14.0 .96612 579°9 .000_9 .000263

26.0 -12.5 .989_5 581.9 .000_9 .0002_3

24°5 -il.0 .96668 579.9 .000_9 .000263

22.0 -12.5 .96834 580°9 .0005_ .000290 .0005_ °000290

20.5 -11,0 .96773 580°5 .00050 .000269 .00050 .0002_9

3_.0 -I.0 .97501 _B5.2 .000_9 .000263

3_.0 _.0 196729 581.2 .00052 .000333

3_.0 5.0 .95B35 5_.9 .0007_ .000_98

3_.O 5.0 .96_23 5_7.9 .0007_ .00039_ .00059 .000371

36°0 6°0 .96612 580.2 ,0007_ .00039fl

38°0 i*0 196612 580°2 .00057 .000306 .000_5 °000350

38*0 2.0 .9633_ 578.5 °00051 .00027_

&_,O Be0 .9_33_ 578°9 .00075 .O00ao3 .0007& )000398

W_.O 6°0 .96501 579°5 °00051 °00027& .00052 .000280

44°0 4,0 196990 578°9 *00055 .000296 °0005_ .000290

W_.O a.0 196501 _79.5 .00052 *000_80 °000&9 .000_63

4_°0 i)0 196834 581.2 .00057 ,00030_ .000_7 .000306

&,O .0 19_9_6 573.5 .00_22 °000856

_.0 I0._ ,94724 573°2 .00l_2 .0007b_

12°0 ,0 1959_6 577°9 o00:0_ °000554

12.0 5.0 e95_90 575.5 *00103 .000554

i_.0 iO.O .94891 572.2 .00_02 *000548

18°0 .0 =95688 575°5 .00079 .000_25

30.9 .0 .95946 876.9 .0007& ,O00_9fl

42.0 .0 .96057 578.2 °00075 .000_03

_Thermocouple locationa for which z mad/or I} stations are provided m'e for models; x and y staUor_

for these models are me_ured from model orl_na.

b h measured In Btu/ft2-sec-OR.
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TABLE IV- HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAP} S; 5 - 15g INCHES - Continued

2. i-inch by 2-1rich rectangular stiffener

(a) M = 2.65; R - 395 x 106

z, in. _, degy, in,

':°

. _a a)

_._
-5.(?

-5°_.

12o0

-12.L

12.0

-112.3

2°b

_°r. I

o0

°_

J2*_

.u

°0

°_

:_o
12.0

-I2.J [
-12.0

8.0

-3.O

-3.C.

3.0

-3.3

-I_.D

-12.C

-Iz.O

-12)5

-It.O

-2.._

-2.5

18,5 -2,5

19.2 -2.5

22,5 -2.5

21,5 -2.5

22.5 -2.5

23.5 2.5

2..5 -2.5

36,C, 16.0

3_.0 -12.U

_2.) 18.o

_?.c, -16.u

32.0 -I",:D

2O,L l_.u i

2$.c -12.0

-i_.5

20.U _i.0

2_.5 II.0

22.3 -tZ.5

2cI.5

t_.7 I.oc

• 0 I l.,

,D , 11,7 ].0o

].O ii.7 I.OC'

.o 1.0o

,C' I 3,2 ] ,OO

1.0 [ 3,2 _ 1.o_

• o ] 1.z I ._;

• D 1.2 t._o

.5 II.2 2.0(.,

3.2• 5 ?.on

• 5 1.uz 2,0c6.3 °

.... •_:
12.0 5

12.3 IO.3 I

18*D ,0

30.0 .c

_2.D .u

i

Te

.9_908

.9_69S

.983_9

.90114

.91558

.917_Z

.9B3_

l.OCO00

.9_698

.90059

.9}881

.951W0

.95029

,95195

.9_808

,9_587

.93207

.92|0_

,92W89

.91BZ6

.9t27[

.91q92

,92102

.92157

.93317

_923Z_

.930_I

.92991

_93152

.93869

.9_[92

,9_207

,9_81&

x. In

2.0

12.0

28.0

2B.o

28.0

2c.5

2_*.5

)J.O

3_..0

2.0

2.0

12.0

3,:,.o

31.0

32.0

3Z.o

32.o

3_..0

38.O

.,2.o

_*..c

,2.u

a,.o

_8. J

52._

52._

5B.O

58.O

3(..o

3_..0

_2.u

3O.0

28.0

_2.C

3J.C

L�.C ¸

L?.5

16.5

I?.5

T_. uR I [blh NSt

5_.9 _ .00_a6 .OOO631

_l.z _ .O0417 .OOO59O

bbb._ r .00_26 .000_bZ

_b.Z I .00L96 .0002/a

5_5.9 1 .001_9 .0O0211

_w;.z _ .00_2_ .O0060t.

58,.9 1 .00]_ .000_la

_ll.z I .0O517 ._00;_2

_rJ.z f .C0_90 .00069a

57t.b I .000_40.00_52

5_3._ I .OO452 °0006_0

57B.2 1 .00_49 .000_6

577._ I .00_7_ .0006/1

579.5 1 .000_l_

•0C557 ._007a_

bBU._ I .005,_

58t.2 I .0007/3

°93980 587.Z I .005_9

.93WZB 581.9 I .00508

• 92323 57_.b t .O0_?w

.0c_6|

.9221] _°_ I .002,1
• 9_311 5B,.2 1 .00_01

• 9u589 _9_.9 1

.9C998 567.5 1 .OO522

• 905o1 _62._ I .OOb3O

.962a4 bo1._ I .O055o

i

.95195 _v._ i °O0_a2 ]

.9602_ _OI.Z i .0C55B

• 9751_ 610.5 1 *0O568

.979O1 _I_._ I .00588

.9_B5 bl_.b _ .00_97

.9a_8_ _I_._ L .OO62O

.99337 oz_._ _ .OOb_

i.00110 6_.Z _ .0026]

.92a3_ _tl.Z I .O0)a_

.9166O 571._ I .OO530

• 93_49 57e.2 1 .00_67

.9_992 568.9 1 .00_99

.�Z37B _:..b I .00_81

.9_99_ _b_.Z I .OO291

• 9a800 _._ I .OO591

.987B5 6Zb._ I .0_22

.9129_ _U._ I .OO63]

• 9_6_0 _.v F .00592

.9928Z _._ I .OLlOb

.9_201 6U_.Z I .OQ_90

.936_9 59_.9 1 .OC_2B

• 951_Q 59_.5 1 .009_6

• 9.9_9 _z._ i .O0521

.9,864 _o._ I .00520

,Q0076_

.000719

.OOc_?l

.OOo5)o

.o00ub}

°000568

.000_i

.0007_9

.ooo_|

,uOO?C_

.000779

.000_53

°O00b]7

.UOO_Z6

,000;90

.00080_

.000833

.OOO_EO

.OOOU_5

.Oo08_s

.nOOSeS

.ooi0_o

.OOCbW7

.QO05ZO

,uO05/l

.0006_0

-ooo_

*000_12

.000_6

,q01_9

.00i371

,O002Q_

*g0_395

,D0}557

.OOO_7

.001_5

.0015_5

.00111_

.00077_

°OOOZl.

.0oo}0_

.ooo?_s

.0007_0

*O00eBl

.0007}6

,0006_

*�W

I,]0

,70

*WI

i.32

•00_5_ ,OOOW�? ,77

•@O0_gO I.I_

.�b

I .91
°_,

• ooobzo 1.o_. )o_)a I.o_

1.07

• Jo_5 .0006_7 1.0(_

l,OZ

• 00_3 -O006q_

•oo_ .0oo_.27

I.ZO

•00_50 .000_57 1,oh

•Oc)_ 7_* ° OOO{)7 ] l.)O

•00w75 ,OOOb73 i*07

l.2b

•00'%8! .O00bal 1.07

l.lO

1.18

I.IB

I._2

1.0 _,

. oO_,_,_ .OOObZ7 l.Oe

• 0,3_02 .ooo_e9 .91

.O0_Z .0007_9 1,19

,o05rjz .O0071l I,_

.03501 .000_09 1,_-_

.92

•00_19 ,00059] 1.00

.oob(_o .Ooo/_ t.zz

,005B3 ,000625 I.Z9

.00687 .O00_l l._O

• OObBl .0oo_._ _ l.Z_

•0o_00 ,OooaSo L.32

•00_09 .000862

l,/o

• 00530 .OOCTbO _.2_

• O0_,D2 .000569 .9_

. no'.on • O00_.e .�e ]

1,01

l.IQ

l.az

.OO(,_B .0o09o) I,_2

• 00_9_ .OOOS_! ,L .._b

•OL_ . OOL60_"

.uO(._ _, .OO09_J

• 00790 .001119

.oo�_e ,001_,8

.9_

._9

°94

.9'_

.9_.

i.01

aThermocoup{e locations for which z and/or @ stations are provided are for models; x and y stations *'or these

models are measured from model origins.

b h measured in Btu/[t2-see-OR.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 - 1.50 INCHES - Continued

2. l-inch by 2-inch rectangular sliffener - Continued

(b} M = 2.65; R = 2.55 x 106

Te h

x, in. y, in, z, In. _, deg Tt Tw, OR h Nst h c NSt,c Fo°

(a) (a I (b) (b)

2,0 .0 ,95874 586,5 ,0O_la ,000850 1,00

12,0 ,0 .955A0 583,5 ,00300 ,000831 1,00

20.5 ,c .98940 609,2 .00_23 ,000889 1,45

28.0 t2.0 .91247 555,2 °00243 .OOG511 .77

28.0 _,0 ,90903 599,9 ,00177 .0003_2 .58

28,0 ,0 .91042 599.9 ,00124 o000261 ._2

20.3 -5,0 ,989_0 609,9 .00_36 .000917 1.45

24,5 -5,0 I*0050] 625*2 ,00616 ,001295 2,!0

30,8 ,0 .95651 583,2 ,00270 ,000568 .00271 ,000570 .97

31.0 12,0 .91080 560*2 .003B9 ,000818 1.27

3#.0 .0 ,9286_ 567,9 .00335 ,000704 ,08335 ,C00704 i,20

2.0 -12,0 ,96320 588*2 .00321 .000675 1.05

2.0 12.0 .96153 587,9 .00326 ,000685 i*00

12.0 -t2.0 ,96097 586,9 ,00306 o0006_3 t.02

12.0 12.0 *95840 584,5 °00929 *000692 _,0_

30.0 1,0 .95_84 582,5 ,00274 *000576 .93

31,0 2.0 ,94034 576.2 ,00338 ,000711 1,15

32.0 2.0 ,93198 570,5 .00334 ,000702 ,00328 ,000690 I.21

32,0 9,0 ,92919 570,2 °00369 *000776 1,25

32.0 6,0 .93254 572*9 ,00383 .000805 1.2_

3_,0 l,O .92752 568*5 .003_i .000717 .0034_ ,000723 1,18

3_.0 2.0 ,926_1 568*2 ,00354 ,00074w °0035_ ,0307_2 I.L8

3_,0 3,0

3_,0 ,0

.926_i 587,9 .00351 ,000738 i,I5

,9297% 569.2 .00325 .000683 .00325 ,000_83

98.0 ,0 ,9303| 569*5 .00330 .000694 ,00330 ,000694 1.11

_0°0 ,0 .931&_ 569*5 *0031l .000654 *003]0 ,00C652

44.0 18°0 .94090 578,5 .00405 .000851 1,3_

42,0 ,0 ,93254 571,2 ,00938 ,000711 *00337 ,000708 1,15

4_,0 ,0 *9_036 575*5 I .0032_ °000681 ,00326 °000585 1,15

48,0 .0 ,93867 574*9 I ,00343 ,000721 °003_3 °000721 I,16

52.0 *0 .93979 575,9 *003_8 ,000732 ,003_8 ,000732 1,15

52,0 12.0 .94536 581,2 ,00_02 *0008_5 1.3_

55*0 *0 .93979 575,9 *00341 .000717 °003%1 ,COO?t? I.i_

58.0 .0 ,94146 579,5 ,00351 .000738 1,18

58,0 12.0 ,94_80 581_5 .OO&O0 ,000841 I.Z7

58,0 -12,0 .94815 582.9 ,OOG05 .008851 1.34

4_.0 -12,0 ,94369 581.9 ,00377 ,000793 i,38

36°0 -8.0 .93365 571.5 .00345 .000725 I 1,20

]6.0 -3,0 .9303! 568,9 ,00316 *000664 I.|3

34°0 -3,0 ,92752 567*9 ,00337 ,000708 .00336 ,000706 i,18

32°0 -3,0 .92919 569,9 *0035_ °000744 .00389 ,000734 _,2_

30°0 -3,0 ,9526_ 581,9 .0029a °0006|8 .0029_ ,000616 ,99

28,0 -3.0 ,90_i_ 596,5 .00185 .000389 ,68

3_,0 -12,0 .9208_ 568,5 °00401 ,000843 .00_01 ,000843 |,40

3a°O -12.0 ,91581 562,5 ,00384 .000807 .00397 °0008_5 1,3_

}O,O -12.0 *9]693 561.5 .00899 ,000713 ,O03aO ,C00715 1,15

19,0 12,5 .97045 596.9 .00421 °008885 1,44

17.5 -ii.0 .96_87 590,5 .00359 .000755 I,20

15,5 -2,5 *96097 587,5 .00308 *000647 i,02

18°5 -2°5 .96_09 588)5 *00320 *000675 ,00305 .0006_t ii_7

]7J5 I_*_ *96878 596a9 *00613 ,000868 ,00_14 ,000870 i°37

18,5 -2.5 ,98216 60W,9 ,00421 .000885 ,00433 .000910 1,41

_9,5 -2°5 .98550 607,2 ,00_27 *000898 .00A28 .000895 I._2

20,5 -2.5 ,98996 610,2 ,00426 .000896 .00_27 ,000898 1.39

21,5 -2,5 *994_2 613.2 *00469 *000986 ,00_7_ °00099& t.56

_2,5 -2,5 ,99386 _13,9 ,00_64 ,000975 ,00_55 °000958 1,55

23.5 -2,8 ,99888 6t8*5 *00506 ,00106_ .00500 *001051 1.59

2_,5 -2,5 I*00613 625,9 ,00577 )001_13 1,97

36)0 -16,0 °93588 570,2 °00290 °000610 t.O_

36,0 -12,0 ,92698 568,9 .00383 ,000805 .0o382 ,ooo80_ 1.92

38.o -18.o ,9_703 576,5 .00265 .000557 ,93

32,0 -16,0 ,93588 571,8 ,0029_ ,000618 .00293 )000616 1,02

32.0 -14.0 ,93031 567,2 ,00283 ,000595 ,00283 ,000595 ,98

32.0 -10,0 ,92752 568,2 °00345 .000725 1,17

28.0 -14.0 ,93259 571,2 ,008_7 *000729 I*19

28.0 -i2,0 ,92195 559*2 .00_17 *000_56 ,78

26.0 -12,5 .95428 588,2 ,00441 *000927 1.53

24,5 -ll,O *99163 817,5 ,00816 *001295 2.13

22.0 12*5 .97881 604,9 )00_73 .00099_ *00477 ,001003 1,61

_0.8 -ll,O ,98_71 605*9 *00_39 ,000923 ,004_0 .0009_5 1,50

°0 13,7 1.00 1,01_49 6_3,5 ,00725 °00152'*

.0 II°7 1,00 [.00668 633.2 .0073S .00L551

1,0 lt.7 3,00 ,906_6 6_3,2 *00095 °GO02CO

°0 7*7 1,00 I*00801 638*5 ,00751 *001579

1,0 7.7 I*00 ,90]65 62O*2 ,00217 °000456

,0 3,2 I*00 1,00336 63_,2 ,00882 *001854

i,O 3.2 1.00 ,90116 6_,9 .00205 ,000_3_

,0 1.2 ],00 *9972] 630,9 ,00872 ,001833 .00887 .001865

1,0 _.2 1,00 *89564 609,5 ,00155 ,000_26 ,00129 ,000271

• 5 tI,7 2,00 °95595 594,9 ,00373 °001205 *00566 .001190

• 5 3o_ 2.00 ,95096 59_,9 *00821 °00|305 .O0_Z| ,0013_5

)5 i._ 2*00 ,9_536 892,2 ,00703 ,00t_78 .00734 ,C015_3

6,0 .0 .9576} 589,9 ,OOW19 .000881 1,02

8,0 I0,0 *98815 590,9 ,0043_) *000912 1,00

12,0 *0 .95763 588,2 *0037fi .000790 1,OJ
12°0 5.0 ,95595 587,9 ,0038_ ,000807 1,00

12,0 lO.O ,95540 587,9 ,00399 ,000839 ,99

_8.0 ,0 ,9848_ 585,9 ,00367 ,000771 t,Ow

30,0 °0 *955_0 586.2 .0035C ,000736 1.00

42.0 ,0 *95540 58_,5 .00316 °00066% 1,00

]
aThermoenuplP locations for which z and/or @ stations are provided are for models; x and y stations for these

models are measured from model origins.

b h measured in Btu/ft2-sec-OR.
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TABLE IV. - HEAT-TIL&NSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SHAPES; 5 = 1.50 IJqCHES - Cominued

2 I-inch by 2-inch ret tangular stiffener - Continued

(c) M = 2,65; R = 1.30 x 106

Te

x, in y, in z, in ¢, deg Tt Tw' oR h Nst

la_ fat lb',

z._ .o ,gBO_Z _9_.5 .00153 .0006_4
12.c .0 .97606 592.2 .001_6 .000625

20,5 .0 1,00333 610.5 .00201 .000860

28.0 12.0 ,9348B 565.2 .00120 .000513

28,0 _°O .8997l 613.5 .00151 .000646

20,5 -5.0 i,00278 610.9 *00205 ,000877

2&.5 -5,0 1.01447 622.5 ,00306 *001309

30,0 .C .97606 592,5 ,00147 ,000529

31.0 12.0 .93098 567,5 .00218 .000933

34.0 .0 .94601 5T3.9 .00171 .000731

2.0 -12.0 ,9B_97 596.2 ,00150 .0006_2

2.0 12.0 1 ,98274 596.2 .00;54 .000659

12.C -12,0 ,98107 593.5 ,00143 ,000612

12,0 12.0 .97495 591.2 ,00151 *000646

3C*© l.C .97L139 590.9 .00142 ,00060?

31.0 2.0 .95825 582.5 .00177 .000757

12°0 2.0 .94935 576.5 .00171 .000731 .00165

32.0 3.0 .94601 573.5 .00187 .000800

32.0 6.0 .94935 577.9 .00189 .000808

34.C 1.0 .94_9C 574.2 *O016& .000689 .00163

3&.0 2.0 .94578 573.5 .0017_ .O007aA .00173

3_.0 3.0 .94578 573.5 ,0017b .000753

36._ .0 .94035 575.q .00153 .000_54 .0015_

5B.C °C *93]57 577.2 .00151 *000646 .00151

_@.C °0 .95269 577.9 .00169 .000637 .00149

46.0 12.0 .960S8 1 585*2 .0021l .000903

_2.L! .0 .9_380 578.9 .00151 .000646 .301_9

4&.C ._ .962|5 584.2 .00158 .000676 .00160

4_.0 ._ _ .95992 582.5 .00158 .000676 ,00138

52.0 .0 .93937 582.2 .00169 .000723 .00169

52.0 12.0 .96_26 585.5 .00191 .000817

55.0 .0 .96048 582.9 *00156 .000667 .001_6

58.0 , .e .95326 584.5 .00168 .000719

58,0 12.0 .96382 586.5 .00186 * 000796

5B.o -12.0 .96771 587,9 .OOlSC .000770

44.0 -12.0 .96238 586.2 °00207 .000885

3&,@ -8.3 .95491 _79.2 .00170 *000727

36.0 -3.0 .9499_ 976.Z .00170 .000727

36.0 -_.0 .94_90 573.5 .00171 .000731 .00169

32.0 -_.C .9_601 574.9 .00180 .000770 .00173

3O.C -3.C .97328 590,2 .O01w? .000629 .00144

28.0 -1.C .89878 612.9 .00151 .0006_6

3&.0 -12.0 .96267 J 572.9 °00190 .000813 .00190

5_,0 -12.0 .93766 569.9 .00191 *O00fl17 =001B4

30,C -12.0 .93766 569.2 .00173 .000740 .00173

19.0 -12.5 .98719 600.9 *0020_ .000881

17.5 -II.0 .9844] 597.5 .00170 .000727

15.5 _2._ .98274 595.2 .00163 .000697

16.5 -2.5 .98274 595.5 .0017_ .000744 .00166

I_.5 _2.5 .98662 601.5 .00209 .000694 .00207

18.5 -2.5 .9,833 1 607.5 .00}91 *000817 ,00201

19.5 -2.5 1.00000 [ 608.9 .00202 .000864 .00200

Z_.5 -2.5 I*01624 623.5 ,00288 .001232

_6.0 -15.0 .96215 582.5 .0013& .000573

36.0 -12.0 .9482_ 575.2 ,O01f17 .000800 .00186

32.0 -]8.0 .97105 _87.5 .001_0 .000513

32.0 -16.0 .96048 583.2 .001_0 .000555 °00129

_.o -14.0 .93380 576.5 ,00133 ,000569 °001_

32.0 -10.0

28,0 -I_.C L

.94823 575.5 .0017_ .000753

.92990 576.2 .00170 .000727

2B.O -12.0 .9432_ 569.2 .00107 .000458

25.0 -!2.5 .9_660 591.2 .002_0 "00098_

2_.5 -Zl.0 .99833 613.2 .003Z7 .001399

22.0 -12.2 .99165 60&.9 .002_ .001001 .00238

2:1._ -11.0 .99_I0 6_6.9 .002_0 .000898 .00211

.? 13.7 ].00 1,02615 63_.9 .0039C .001_6_

.0 Ii.7 ].OC 1 _.01780 631.9 ,00335 .001523

.o 7.7 l.O0 , 1.01558 628,5 ,00395 ,001_90

°0 3.2 I.00 1.01113 527,5 .00_62 .001976

1.0 3.2 1.0 o .89878 624.9 .00217 .000928

.o i 1.2 1.00 1.00612 62_.5 .O0_b5 .001989 .00423 .001B09

.% i 11. 7 2.00 .�VS_l _01.2 .00291 .0012_5 .00279 .001193

.5 _.2 2.00 .96865 59b°2 *00316 .001352 =00314 .001_43

• 5 1.2 2.0C .96540 295.2 *00_66 .001566 .00385 .00164_

L.C .0 .96827 588.5 .00143 .000512 1.05

_.0 10.0 .9S027 58b.5 .00098 .000_19 1.15

12,0 i .0 .97217 592.5 .00210 .000898 ,9)

12._ 5.0 .9693B 592°2 .00250 .O01069 i.07

12.C 10.0 .�bTVl 591.2 .002_4 .000958 .97

18.3 ,0 .e7105 500.5 .O01B7 .000800 .94

3C:.0 .c .o73B_ 591.5 .00185 .000791 ,99

_2.0 .C .97_39 5_0.9 .0013_ .000663 .92

I

aThermocouple locations for which z and/or _ stations are provided are for m<)de[s; x and y stations for these

models are measured from model origins.

b h measured in Btu/ff2-sec-OH.

0c Nst,c

(W

*_6

.97

1,32

*7?

1,03

i._8

.001_8 .00063_ .99

I._4

.00171 .O00751 i._1

1.01

.95

I._0

,00070_ 1.32

1.22

1,33

,000697 i._0

• 0007_0 1.23

.000659

• 000_6 1,13

,000637

.00063_

1.56

1.11

•00068_ 1,16

• 000676 1.09

,000723 I*15

I._0

.O00b_7 1.12

1.20

1,22

1.17

1.41

1.16

1.16

• 000723 1.30

• 0007_0 i._2

• 000616 .99

1.03

.000813 1.44

• 000787 1.40

•000740 i*18

1,50

1.23

l.lZ

.000710 1.18

• 000885 I*_2

• 000860 1.38

.000856 i._7

1.92

1.03

.O0079b 1.2b

.82

.000532 1.00

.000573 1.0_

1.29

1.12

.82

1.73

Z*_2

• 001018 1.58

•000903 1.42

!
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TABLE IV - BEAT-TP_KNSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES, 6 . 150 I]qCHES - Cot_titxued

2. l _inch by 2_inch rectangular stiffener - Continued

(d) M • 3,511 R = 4.01 x 106

¢, Te o R h ex, tla_ y, in, Z_ In, degl Tt Tw, h Nst Nst,c

(a) I'l _b) (b)

2.0 .C ,93258 58_.5 .00205 .000_75 .95

12.0 .0 ,9_707 580,2 ,00235 .000_5b 1.00

20,5 .0 .99836 616,9 .00356 .000710 1._8

28,0 12.0 ,91233 556.5 ,00177 *0003_3 .68

28.0 _.0 ,91297 607.5 ,0019_ ,000376 ,78

2fl.O .5 ,91343 608°5 ,0013a .000250 ,54

20.5 -5,0 .99669 616.5 ,00_02 ,000780 1,72

24,5 -5.0 1,00716 628,9 .00558 .001082 2.32

30,0 .C .94762 581.2 .00259 .000502 .0_261 ,O0O506 1.13

31,0 12.0 ,90296 555.9 .00326 .000632 1.29

_4.0 .0 .92_6 5bb._ .00236 .00045_ .05256 .0_0_5_ .99

2.0 -12.0 .95699 586,5 .00236 ,000_S& ,95

2.0 12.C .95_23 58_,5 ,002_9 .000683 .�B

12,0 -12.C .95258 583,5 .0023_ .000_5_ ,95

12.0 12.C .9_596 579.5 ,002_7 ,000_79 .96

30.0 1,0 .9_5_| 580.2 ,00252 ,000489 1.04

31.0 2.C *93053 572,2 .00287 .000557 I,Z2

32.0 2,C .92_0 567,5 .00262 ,000508 .00256 °000%97 I,[0

_2,0 3,0 ,92060 566.2 .00308 ,000597 1.20

32,0 6,C .91950 566.2 ,0_312 .O00605 1.23

34.0 1.0 ,922fli 566.5 .00256 ,000_97 .00257 ,000_98 1.03

34.0 2.0 .92115 567,9 .00272 ,000528 ,002?2 .000528 1,08

3&,0 3.¢ ,92005 565.5 ,002_8 *000520 1,0_

36,0 ,C .92611 558.2 .0023_ ,00045_ .00234 .000_54

38.0 .0 ,92777 568.9 .00238 ,000_62 ,00238 .000462 .96

_0,0 .0 ,92997 571.2 ,00227 ,000_W0 .00227 .0O0W_O

_,0 12.0 ,93275 57_.2 .00317 ,000615 l.a0

62.0 ,o .9316_ 571,2 ,00293 .000%71 .002_I ,0004_7 ,98

_4.0 .0 °93880 575°9 .002_I *000_b7 .002_3 ,000471 1.03

_8,0 ,0 .9371_ 574.9 ,00240 °000_77 .o02w6 ,0004_7 1,05

52°0 .0 .95659 574,5 ,002_6 .000_77 ,00246 .000_77 1,00

52.0 12,0 .93659 576,2 .00315 ,000b_l 1._6

55,0 .0 .9371_ 57_,5 °002_B .D00_81 .002_8 .000_81 1,00

58.0 °_ .9382_ 575.2 100262 .000_69 .98

58.0 12,0 ,93659 576,9 .00326 .000632 I.9_

58.0 -12,C ,9_266 580,9 ,003|3 ,000607 1.29

_.0 -_2.3 ,93880 580°2 ,00387 .000595 1°_6

36.0 -8.0 .92832 559.9 ,0025_ .000_93 1.09

36.0 -3oC .92777 568.9 ,002_8 ,000_81 1.03

3&.0 -3,0 ,92336 566°5 .00252 .000_89 .00251 .000487 1.09

32.0 -3.6 .92170 5_6,5 ,00287 ,000557 °00280 ,000595 1.25

30.0 -3.0 ,9_485 580,2 .00280 ,000543 .0027_ .000531 1.13

28.0 -3,0 .9092_ 606.2 .00166 ,000322 ,_8

34,0 -12o9 .91343 566,9 ,003_2 .000586 .00302 ,000586 1°29

32.0 -12*9 .90792 559.2 *00515 ,000511 .00307 .000595 1.30

30.0 -12.0 .91013 559,2 °00265 .00_SI_ .0026_ o900512 l,t0

1910 -12.5 .9751fl 605.2 *00353 .000685 1,54

17.5 -ii.0 .95_16 597.5 .003_i .00066| I._

15.5 -2°5 ,9553_ 588,2 *00250 .00050_ 1.07

16.5 -2,5 _9625_ 598_5 .Q0328 ,000036 °00350 .000579 1._0

17°5 -2,5 .97574 602.9 ,00355 ,000689 ,00356 .000687 I°_3

18.5 -2.5 ,99172 6_2,5 ,00350 .000679 .00356 .000710 |*_5

19.5 -2.5 [ ,99503 614.9 .00370 .0007i8 °00370 °000718 1°50

20.5 -2.5 I .9983_ 617.2 .00370 .000718 .00370 .000718 1.55

21.5 -2,5 1.00165 619.5 .00377 ,000731 °00_fll .000739 1,55

22°5 -2.5 1.00110 620.2 ,00_05 ,00078& ,00398 ,000772 1.58

23.5 -2.5 1,00_41 52_.2 o00_S& ,000881 .00_51 °0O0875 1.84

24.5 +2.5 1.00937 629.5 .00520 .001009 2,_

56.0 -_6,0 .93163 559._ ,00208 .0O0_03 .92

.92005 566.2 ,0029_ ,00057_ .00295 .000572 !.2936,0 -12.0

32.0 -18.0 .9_0_5 575,2 .00209 .000_05 *92

32,0 -16.0 ,95163 572,2 .00226 ,C00938 °0022_ .0004_8 ,93

32,0 -l_,O ,92_&6 565,9 ,0021% .000&15 °00215 ,000_17 .90

32,0 -I0.0 .91950 567.2 .00273 .000530 1._2

28,0 -14°0 .92777 570.5 *0028_ °000551 I°_8

28,0 -12.0 .92_50 561.2 ,O015& .000322 ,72

26._ -12.5 .95313 593,5 .00_3o .C00787 1,76

2_,9 -11.9 ,98897 517.9 ,00553 .001_92 2.55

22.0 -12.5 .97960 607,9 ,00452 ,C00S77 o00_55 .0e0883 1.88

20.5 -II.0 °98787 511,5 ,00382 °0007_I .00385 .0007_7 1,67

.0 13.7 Io0Q 1.00882 637,2 ,007_6 .001_6

,0 11.7 1.00 I*0022_ 631.9 ,0072_ ,001_C,_

1,0 11.7 1,00 ,9106_ 628.9 ,00078 ,000iS]

._ 7,7 1.00 1.00110 632.9 100797 .0015_

1,0 7.? 1.00 ,90785 628,2 .00102 .00019_

• 5 3.2 2.00 ,9_155 500,2 .OO551 .001069 .00555 °U01073

• 5 1.2 2,00 .935_9 588,5 °0068i ,001321 .00571 ,I) C'IS01

6.0 • 0 .99175 582,9 e00)_9 *O006_7 198

6.0 10.0 .9_31 583.5 .00382 .0007_ 1.00

12.0 °0 °9_596 582°9 e00307 *000595 .96

12.0 5.Q e�_l 501°9 e0039[ .O00_I 1.0W

12.0 1O,0 .94321 581#5 .005_3 .000665 lo0l

18.C .0 ,94_8_ 58],2 ,00292 .00056_ .97

30.0 .0 *94596 581,5 .00282 ,0005_7 .95

42,0 .0 .94651 580,5 °00253 ,00049_ ,92

aThermocoupte iocationa for which z and/or _ stations are provided are [or models; x and y stations for the_le

modets are measured from modet origins,

b h measured :n Btu/lt2-sec-°R.
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TABLE IV, - idEAl' "I HANSFE/{ MEASUREMENTS FOB VA}_tOUS PRO]L'_3ERANCE SHAPES; 6 = t,50 INCHES - Contznued

2. I inch by 2-inch ret'tallgular stI{f_'IIL'I - COT]_iHu('d

(c) M = 3.5I; R _ 2,82 x 10 6

T_, I)R h I NSt.c

.30195

,OOi9?

.to19f

.00236

.00231

.00193

h

%

.99

.99

:gl
.T2

1.51

1.12

1.4a

].13

I.Ol

.98

1.09

1.33

1.26

1.30

]-10

1.13

1.C7

1.16

1.07

3.07

1.06

1._2

1.25

1,28

1.19

.99

I,23

1,2#

.87

1.52

i,ii

_.53

1.06

1.55

1.51

!.72

1.8s

2,05

2,53

,89

.89

.92

1.35

.77

1,79

: .01

.97

1.01

1.00

.99

station_ are provided are (or models; x and y stations for there

!
DO
0
DO
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; fi = 1,50 iNCHES - Continued

2. 1-inch by 2 inch rot,angular stiffener - Continued

(D M = 3.5I; R • 1.61 x 106

I
Te °R h hc h

x, in. y, in. z, in. i¢, de g Tt Tw, NS t Nst,c F$oo

{a) (a) Ib) (b)

?,< ,S ,97615 592,5 ,00117 .000567 1.13

_2.,[, .C .97005 585,9 ,00103 ,000499 [,03

2C.5 .C 1.00887 513,2 ,O016b ,00080a 1.36

28.C 12,0 .93_58 56_,9 ,00084 ,000407 .82

28.C ,_ ,90_75 618,5 ,00090 ,000_36 ,86

20°5 -5,C 1.00720 612,5 .00168 ,000814 1,62

24.5 -5.0 1.01330 620.9 .00301 ,001459 5,w5

3C.C .r ,97006 592,5 .00121 ,000586 .00122 .000591 1.39

31.[_ 12.c .925]5 562.5 .00187 .000906 1.87

34.0 ,0 ,94067 569,9 .00120 ,000520 ,00128 ,000620 1.41

2.0 -12.0 .980O4 593.5 .C¢122 ,000591 1.31

2.c 12.9 .97671 592.5 .00116 ,000552 1.16

12.C -12.t .97560 590.5 .00122 ,000591 1.39

12.c 12.0 .9678a 586,2 ,00124 ,000601 1,23

30.0 I, .96895 589,2 ,00131 ,000655 1.35

3}._ 2.C .94899 575,5 ,001_2 ,00068_ I._6

32.0 2.C .9_012 575,5 ,00125 ,000606 .00119 .000577 |.30

32.C 3,0 .9362_ 570,2 .00161 ,000780 1.51

32.C 6,C ,93515 568,5 ,00143 ,000693 1,44

34.C 1.0 .9990l 570,9 ,00122 ,000591 .00125 °000595 1.33

3_,C 2,0 .93790 570,2 ,00122 .000591 .00122 ,000591 ,99

3_.C _,0 .93679 568,5 .00129 ,000625 1.29

36.C .C ,9_522 573,2 .00127 ,000615 .00128 .000520

38.C .C .95065 579,2 .00095 ,000460 .00095 .000450 1.07

%0°c .c ,95453 577.9 ,00107 .000518 .00107 .000518

_.C 12,3 .9567_ 581,2 ,00119 +00067_ 1.38

_2.C .0 .95620 579+2 .00102 .00049_ ,00100 .000485 .83

_.C ,0 ,96507 585,2 .00106 ,00051_ ,00105 .000499 1,15

48,0 ._ ,96395 583,5 .0OI2W ,000601 ,00128 .000601 1,29

52.C .0 .96285 583,2 ,00124 ,000601 ,0012_ .000601 1,22

52.C 12._ .95952 582.9 ,00137 ,000654 I*32

55,_ .0 ,96340 583,5 ,00101 ,000489 ,00101 ,000489 1,10

58._ ._ ,9678& 585,9 .00105 ,000509 1.09

58.0 12.C ,9517& 584,2 ,00162 ,000785 1,7&

58._ -12.0 ,9675_ 587.9 .00156 ,000659 t.a8

4a.O -[2.0 .9628_ 584,2 .00135 ,000559 1.49

36.0 -8,3 ,94884 574,9 .00|27 ,000615 l.&0

35.9 -3.C .947_ 57_,5 ,00108 ,0005_9 I,ll

34,3 -3.C .93957 570,5 .00121 ,000586 .00119 .000577 1.23

32,0 -3.0 .93735 571,2 .00130 .00_6S0 .001t9 ,000577 X._l

30,0 -3.0 ,96895 588,2 .00130 ,000650 .00120 ,000581 1.24

34.0 -12.0 .95735 570,5 ,001_8 ,000717 ,001_8 .000717 1,61

32,S -12.0 .93125 565,2 .00168 .000814 .00151 .000780 1.91

30,C -12.0 °93236 565¢9 ,00130 ,000630 ,00128 ,000620 1.41

19.[ l -12,5 ,98891 602,9 .00165 ,000800 1.79

17,5 -ii.0 .98225 599,2 ,00167 ,000809 1,82

15,5 -2,5 1979a8 59342 °00122 ,000591 1.21

16.5 -2,5 ,98115 500,9 .00155 ,0007_I ,00150 .000727 1.80

17.5 -2.S .99112 602,9 .00167 ,000809 ,00165 .000790 1,57

lff.5 T2.5 1,00_4_ 612,2 .00152 ,000785 .00162 ,000809 l*Tb

1,00665 612,2 +00158 ,000766 ,00152 .000761 1,72

1,0094_ 613.9 .00172 ,000833 .00172 .000833 1.87

1,01219 616,2 .00207 ,001009 .0021_ ,001027 2.25

1,0105_ 615,5 .00208 .001008 .0020a ,000989 2,10

19.5 -2.5

20.5 -2.5

21.5 -2.5

22.5 -2.5

23.5 -2.5 1,0116_ 617,2 °00202 ,000979 ,00195 ,000945 2.0_

2_.5 -2.5 1,01607 622,5 .00261 ,001265 2,88

_6.[ I -16.0 °95008 880.5 .0Of05 ,000509 1,19

36,© -12.t ,98511 57419 .0013_ .000649 .0015_ .0006_ 1.84

32,C I -18,i3 .96618 589,2 .00087 ,000_22 ,99

32.C -18,C .9573l 580,2 .00107 ,0008[8 .0010_ .000518 1.10

32.C -I_°0 .9_95& 574,2 .00083 .000_02 .00088 .000407 .95

32.C -10.C .93790 57008 .00136 ,000659 i,_8

28.0 -14.0 ,9&400 576,2 *00l_6 .000611 1.37

28.0 -12.C ,9_00 5_0,5 .00072 ,0003_9 .78

26.0 -12.5 ,95_96 587,9 .00202 ,000979 2,32

2_.5 -IItC ,99279 611,9 .00_9_ .00143_ 3.36

22._ -12.5 ,9900_ 60_,9 ,00197 .000955 ,00200 .000959 1.95

20.5 -11.0 ,9983_ 607,9 ,00171 +000829 ,00173 .000838 1,86

.0 13.7 1.00 i,00807 62_e9 .0037| ,000798

.0 11.7 ].00 1.00887 625,5 ,00351 ,001701

.0 7.7 l.OC 1.00668 522,5 ,00413 .002001

.c 3.2 1.00 1.00392 621,5 .00_56 ,002210

.C 1.2 1.00 ,99722 62158 .00442 ,002182 ,00447 .002166

°5 11.7 2.0U ,95729 595,2 ,00277 ,001_2 .00263 ,001274

• 5 3.2 2.00 ,96119 590,5 ,00322 ,001560 ,00322 ,0015b0

• 5 I*2 2,00 .98675 589,5 .00358 ,001783 ,0057_ ,001807

6._ .0 +95620 586,5 *00197 *000955 ,99

_,0 I0.0 ,9556_ 583,9 °00210 .001018 .97

12.0 ,0 ,96285 585,5 ,001_2 °000785 1,0_

12.0 5.0 .95008 588,9 .001Tl .000829 1.0_

t2,0 10,0 ,95786 885,_ ,0018_ ,000882 ,99

18.0 .0 ,95_0 _8_,9 .00138 ,000669 1.00

30.0 .0 .9667_ 587,9 .001_1 ,000695 l.l[

_2.0 .0 ,98_8_ 585,5 .00124 ,000601 1.01

itThermocouple locations for which z and/or _ stations are provided are for models; x and y stations tot these

models are measured from model origins.

b h measured in Btu/ft2-sec-°H.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; _ • 1.50 INCHES - Continued

2. l-inch by 2-inch rectangular stifie.er Continued

(g) M - 4.441R = 4.64 x 196

Te

x, in. y, tn z, In ¢, deg -f_ Tw, OR h NSt

2.0 .0
12.0 .0

20,5 .0

28.0 12.C

28,0 4.0
20.5 -5.C

2_.5 -5.0
30.0 .0

31.0 12.0

2.0 -12.0

2.0 12.0

12.0 -12.0

12.0 12.0

30.0 t.O

3t.C 2.0

32.0 2.0

32.0 3.0

32.0 6.0

_.0 1.0

3_.0 2.0

3_.0 3.C

36.0 .0

38.0 .0

_0.0 .0

_4.0 I2,0

_2.0 .0

4_.0 .0

48.0 .0

52.0 .0

52.0 12.0

55.0 .0

58.0 .0

58.0 12.0

58,0 -12,C

_4.0 -12.0

36.0 -8.0

35.0 -3.0

3_.0 -3.0

32.0 -3.0

30.0 -3.0

34.0 -12,0

32.0 -12.0

30.0 -12.C

19.0 -12.5

17.5 -ii.0

15.5 -2.5

16.5 -2.5

17.5 -2.5

18.5 -2.5

19.5 -2.5

20.8 -2.5
21.5 -2.5

22.5 -2.5

23.5 -2.5

2_.5 -2.5

36.0 -16o0

36.0 -12.0

32.0 -18.0

32.0 -16.0

32.0 -i_,0

32.0 -io,o

28.0 -I_.C

26.0 -12.0

26.0 -12.5

2_.5 -Ii,0

22,0 -12.5

20.5 -11.0

.0 13.7

,0 ii.7

.0 7.7

.c 3.2

.o 1.2

• 5 1_. 7

• 5 3.2

• 5 1.2

6.0 .0

6.0 10.C

12.0 .0

12.o 5.c

12.0 I0.0

18.0 .o

30.0 .o

_2.c .2

I .Do

i .Oc

1 .go

i .OO

1.00

2.00

2.0¢

2.0C

hc Nst,¢

.9_291 57_,5 .00122 .ooc_oe

.93742 570.9 .00125 .0c0314

,99835 512.5 .00203 .000509

.90613 551.9 .001C3 .000258

*91353 601.2 .00268 .000672

*99945 6_0.5 .00205 ,030514

1.00329 6_7.2 ,00318 ,000798

.93577 572.2 .00151 .000379 *00152 .000381

.89580 5&7.9 .00165 .000_6_

,91327 556.5 .00132 °000_34 .00133 ,o00]3&

.94620 576.2 .00129 .000324

.9.455 576.5 .001_i .000_9_

.9W125 570.9 .0013_ .000_36

.93632 572.5 .00116 *0003_1
*93467 570.9 .00163 .000_09

,91875 560.9 .00187 *000469

,91327 557.5 .001_6 .000366 .00137 .000]_4

.90997 555,5 ,00181 .000_54

,90887 55&,9 ,80150 .000_01

.91272 558.5 .00835 .000339 .00138 ,000]_i

.91217 558.9 .O01&6 .000366 .001_5 .00036_

.911_2 557.9 *00155 .00039_

.91930 560.9 ,00122 ,000305 ,00125 .000309

.92315 562.2 .0012_ .000311

.92699 564.2 .00091 .000228

,93o28 568.2 .00172 .000631

.92973 565.9 .0009i .000228

.99797 571.5 *O010O .00_251

.93667 570.2 .00090 ,000226

.93522 569.9 .00119 .00C298

.93522 572,5 .0015_ .00038_

,93577 569.5 .00090 ,000226

,93852 571.2 .00120 .000301

*93687 572.2 .00170 .000_26

.9a018 573,5 .00189 .O00_Z_

.93303 570.5 ,00151 .00057_

.91985 560,2 .00132 ._00329

.920_0 560.2 ,00125 .00031g

.91527 556,2 ,00125 .000314

.90997 556,2 .OOlS_ .000386

.95_12 569°5 .0015_ .000366

.90568 55_,5 .00156 .C'00391

.9006_ 549.5 .00183 .00C_59

,90119 551,2 ,00157 ,000394

*98023 _DI*2 ,00207 ,000519

,95871 591.5 .00211 .000529

.95_43 581.5 .00150 .03037_

.96706 590.2 .00179 .tOOe_9

.982&3 599,9 .00192 .000_82

.99615 608,2 .00193 ,OCOQS,÷

*99725 609.2 .00175 .000_9

.999_5 613.2 .00203 .000509

1.00219 612,5 .00206 ,000517

1.08050 512.2 .00236 ,000592

t.00219 513.5 .002_2 .00065 _

1.00a9_ h18.9 .00318 .00079B

*92699 564.9 ,00181 .000155

.91381 558.5 ,OOlSq .00038_

.93303 5_8.5 .0010_ .D00Z5]

.92889 553.9 I .00122 .000306

.91766 558,5 I '00125 .000}09

.90887 555.9 .00150 ,000391

.92095 563.2 ,00|54 .000386

.91162 555.5 .00091 .000228

.9_730 579.5 .00240 .000602

,98298 603.5 .003_0 .000852

,97859 598.5 .00252 .0006_2

,99011 505.2 .00208 *000522

1,00000 617,2 °O0_?b ,00£_9&

.99286 512.2 .00_5 ,001;16

.99266 514.5 I .00q65 ,00!161

.98902 510,9 .00507 .001222

.98_08 &07.9 .0053_ .0013_9

.9_015 578.9 .0_3&1 .(300_51

.93632 575.2 .00385 ,000966

.93065 576.2 .00_ ,001_9_

.95358 570.2 ,00195 ,000_89

.93412 571.5 °00223 *00055_

,93632 571,2 ,00154 ,C0058_

.93522 571.2 ,00185 ,00046q

,93412 571.2 ,00189 ,O00_7q

,93522 570.2 .0015. .000_8_

.93577 572.2 .00151 .OOC_

.93687 573.2 .001_ I .0c03_]

I,_5

2.21

.82

3.19

2.47

_.30

1.80

1.16

1,41

t.08

1.9_

2.23

1.7_

1.63

I,_9

1.61

1.7_

1.39

• 0012_ ,OOO_ll i,_8

i .00061 ,000228
1.45

• 00C86 .000221 1.07

,00105 .000258 1.20

• 00090 ._002Z6 1.02

,00119 .000298 1.29

1.26

i .00098 .00022_ 1.18
1._3

1.58

1.72

i._9

1.58

.00123 .000309 1.51

.001_ .000_1 2.08

.001_I .000_5_ 2.08

.00155 ,000_B9 1.42

.001_8 .O00W2I 2.18

•00152 .00038! 1.43

2.W6

2,51

1.81

.0_175 .000_39 2.13

,00195 .000_92 2.59

.0$229 .00057_ 2._7

,0C179 .000_34 2.08

I .01203 .O_050g 2,2l
.0£213 .000534 2.78

.0_230 .000577 2.81

.0r256 ._O05q? 3.5_

3.79

,91

.00152 .c00381 1._8

.83

.00) 123 .000}09 l.lO

•O01Z5 .000}14 1.34

1,W7

1.39

1,08

2.24

"._0

• 00255 .0006_2 2.63

.0C212 .300532 _.89

• 035q9 .00;577

.0_317 .000795

• 30388 ,000973

1.23

1.09

1.17

1.26

.99

1.17

t,30

I
co
0
PO
F-

, I

aThermoeouple locations for which z and/or _ stations are provided are for models; x and y stations for these

models are measured from model origins.

b h measured In Btu/ft2-see-°R.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 1.50 INCHES + Continued

2 l-inch by 2-inch rectangular stiffener Continued

(h) M = 4.44; R = 3.24 x 106

Te h

x, in. y, in. z, in. _, deg Tt- Tw' OR h Nst hc Nst,c _oo

_=) (=) (b / (b)

2.O .0 .9"82C 574.9 ,00087 .000310 .81

12.C .0 .9_21. 571.5 °0007s *000278 .90

20,5 .0 .9972_ 607,5 ,00]70 *000607 1.95

28.0 12.0 °91128 551°9 .00078 ,000278 .84

2B°0 oo o91524 603.2 *00156 .000557 t°71

20,5 -5.0 ,99834 607*5 °00150 *00053_ 1,67

24°5 -5.0 1.00165 613.9 °002,6 .000878 3.08

30,D .0 .9,259 571.9 .00124 .000443 .00126 .000,50 1.51

31.0 12.0 .90136 549.2 *00154 *000550 1.67

3_.0 .0 o91513 594°9 .00090 .000321 .00101 .000_60 I°00

2.0 -12.0 .95095 576.5 *00111 .000396 1*17

2.0 12.0 .9&875 575.9 .00097 *000346 .92

12.0 -12.0 °9k55_ 573.9 .00096 .0003_ 1.02

12.0 12.0 .94103 570°9 .00097 .000346 .91

30.0 I°0 .94358 574.9 .001_7 .000525 1.75

31.0 2.Q .92285 561.5 *00142 .000507 [.58

32.0 2.0 .91313 5_5.5 .00126 .000_50 *00116 *O00UI4 1,40
32.0 3.0 .91238 557.3 *00155 .000546 1.68

32.0 6.0 .9i_73 5_5.9 *00147 *000525 1.62

3_.0 1.0 .91_58 5_7.2 .00193 .000_75 .00134 .000_78 i°48

34°0 2.0 .91_03 556.9 *00133 .00047_ .00132 *000471 1.46

3_.0 3.0 .913_8 55_.9 ,0013_ ,000_75 1.55

36.0 .0 .92230 561.5 .00109 .000389 *00110 °000393

38.0 .0 .92726 563.9 *00106 *000373 .00106 .000378 1.28

4_.0 .0 .93222 56_.5 .000_9 .000282 .00030 *000286

44.0 12.0 .9_663 560.2 .00123 .000439 1.58

_2.0 .0 .9_552 566°5 .00087 .000310 .000_4 .000500 .96

44.0 .0 .9k489 571.9 .00077 .000275 *00030 °000286 .86

48.0 .0 .94379 573.9 .00093 .000339 .00095 .000_39 i*19

52.0 .O .94214 572.5 .00095 .000339 .00095 ,000539 1.20

52.0 12.0 .9_Q40 570.5 .00122 *000435 1.28

55.0 .0 .94214 5?0.2 °00079 .000282 *00078 .000278 1.00

58.0 .O *@4_99 5_2.5 .00079 .000_3_ t.04

58.0 12,0 °9_269 572.2 .00122 *000_33 1.34

58.0 -12.0 o9465_ 576°9 .00140 .000500 I.84

4W._ -_.0 °9599_ 5_9.9 .O01_S .000_2_ |._8

36.0 -8.0 .92285 561.2 o00106 .000378 1.39

36°0 -3.0 °9_285 560.2 *00088 .00031k i. II

34.0 -3.0 .91_58 55_.2 .00100 .00035_ .OOO97 *0003_6 1,_1

32.0 -3.0 .91238 5_3.2 =00090 °000321 .00075 .000268 I°00

30.0 -3.0 .9_I03 _7_.9 *00118 .000421 .00106 *000378 1.48

28.0 -3.0 .91524 603.2 .00190 .000678 2.09

34.0 -12o0 .9t183 5_5.9 .00146 °000521 °00|43 °000517 1.80

32._ -12.0 .90577 550°5 .00144 °000514 .00130 .000_64 1.58

30.0 -12.0 .90632 5_9°9 .001_6 °000450 .00121 .000_2 1.58

19.0 -12.5 .98016 596.2 °00153 .0005_6 1.68

17.5 -11.0 ,9_969 589*2 .001_6 .000521 1.85

15.5 -2.5 .9_867 584°2 .00138 °00049_ 1°70

16o5 -2.5 .96803 538.9 .00136 *000485 *00129 .O00460 1._5

17.5 -2.5 .9_2_6 597*5 .00134 .000478 .00136 .000_85 1.60

18#5 -2.5 .99559 665.5 .00132 *000471 .00155 °000533 1.63

19.5 -2°5 .99669 605.5 *00141 .000507 .00140 .000300 1.75

20°5 -2.5 .9983_ 507.9 .00151 .000559 .0015_ *000639 1.80

21.5 -2.5 I.00110 609,9 .00169 °000605 .00177 °000632 1.78

22.5 -2.5 .99944 609.2 .00170 .000607 .00163 .000582 1.87

23.5 -2.5 I,00055 610.5 .00191 .00068_ °0OlBb .O00b_ 2,33

24.5 -2.5 i°00385 613.9 .00232 .000823 2.55

36.0 -16.0 .93_42 565.5 *00079 ,000282 1.07

36.0 -12°0 o9195& 55_.9 .0012_ °000_28 °00]]8 .000_21 _.62

32.0 -18.0 .9_8_9 568.5 °00076 .000_71 °83

32.0 -16.0 °99167 566.5 .00097 .000346 100098 .000350 1°05

32.C -14.0 .92285 5_8°9 .00085 .000305 .00091 .000325 1.16

32.0 -i0.0 .9_238 5_5.5 .00120 °000423

28.0 -14.0 .92285 559.9 .0013] *000_68 |°62

23.0 -12.0 .91789 5S5.5 ,00066 .000236 .73

26.0 -12.5 .9482_ 576°5 ,0018_ .000657 2.30

24.5 -I1.0 .98181 599,2 .00280 .000999 3*76

22.0 -12.5 .97850 595,2 °00187 .000667 .00192 .000685 2°43

20.9 -lt.O °98953 602*5 .00171 .000610 .00175 .000_25 1.88

°0 13.7 1.00 .9994_ 613.2 °00392 *001399

,0 11.7 ],00 .99223 607.9 .00358 +001_73

• 0 7.7 leO0 w9_228 609.5 °00323 m00]iS_

.0 5.2 _,00 .98B97 606.2 .00_7 .00136_

,0 1.2 1°00 .983_6 603.2 .00405 .0014_5 .00_16 .001485

• 5 11.7 2.00 .9_489 578.2 .00248 .000885 ,00226 .000607

•5 3.2 2.00 .9_158 57_.5 .00297 *_01060 ,00299 .001067
•5 1.2 2.00 .9_718 572.9 .00331 .001181 .00331 °001_81

6.0 .0 .93552 569.5 .00161 .000575

.93_97 568.5 °00152 *000542

.95

6.0 I0,0 ,86

12.0 .0 .9_938 575.9 .001_8 *000528 1.07

12.0 5.0 .99773 570.5 .00140 *000500 °93

1_.0 10.0 .9_607 570.5 .001_9 .00053_ °97

18.0 *0 .93828 572.2 °00142 *000507 1.03

30.0 *0 .9399_ 570*2 .00122 .000_35 .99

42.0 .0 .9_103 570.5 .00115 .000410 1.25

_tThermocouple locations for which z and/or _ stations _,re provided are for models; x and y stations for these

modet_ are measured from model orlgins.

b h measured in Btu/ft2-sec-OR.
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TABLE IV. - HEAT-TRANSEEi_ MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; ,5 • 1.50 INCHES - Continued

2. !-inch by 2-inch reclangulal stiffener - Concluded

(i) M = 4.44; R = 2.15 x 106

Te

×, in, y, in. z, In. _, deg 'It Tw' oR h Nst

la) (_) It'}

d::i ::i
2e.5 .c

28°,, 12.0

20._. -5.0

u,.5 -_,0

32.,? ._

31.C 12oC

3q.0 .C

Z.? -12.C

2.2 12.0

12.0 -:2._

3¢.C 1.:

31,9 2.0

32. : 2. c

32 •? }.

32.3 _.2

]4.: i.C

34.S 2.

34. :_ 3. :

36.: .:

38.3 .:

q¢.( .t

4_,: IZ.3

52.S ._

52. 12.:

55.( .:

5_.C .(

58.' ld.o

58.c -12._

_,(*.0 -12,_

36. ? - 6.

3(,.0 -9.:

32.C -].g

_..C -3.:

34.C -12.C

32." -:2.0

3_.? -]2.2

1'9.2 -12.5

17.5 -II.L'

16. _. -2.5

17.5 -2.5

16.: 2.5

_9.: -2.5

2_.5 -2.5

21.5 -2.5

22,5 -2.5

23.5 -2.5

2_.5 2,5

3_.? -12.0

32.: -I_..

32. ¢ - t _.. :7

_2.t -t .3

28.C -14.0

28.¢ -]d.,:

26.2 -12.5

.... :1_:::
Z2,1:

.L 7.7

.3 3.2

• : 1.2

• 5 :1. _

.? . (

lZ.: b.c

12. IC.O

18. .

1 .:,

1,2c i

L .o;:

] .o,:

h

hc Nst c t_o

{b}

.95023 b_O.5 ,0C079 .000_27 1.05

°95536 577,8 °00066 ,CC,0357 l,l 4

I.Co11$ 608.9 .[ol@e ,C0C7_ 2.39

°92395 558.9 .CCIC158 .C:OCI313 1,05

:°0022, _ b07.8 °00136 .0C,0_5 2,19

l. DC@?:, _!3,2 .0072{, .C0122] 3,05

.95£67 581.2 .OOV',_ .co_P_ ._:79_ .noes:9 ].81

.91183 bfi@.q .OOlOl ,OOO%_o 1.98

._22a _ t5_.2 .oo07_ .c_o_27 .O_CT9 .000_27 i._9

.96C8T 581._ ,00C63 .OCOJ_O i°13

.95612 b_O._ .00037 .O_C_iO 1.2C

.95Bb7 579,5 ,OOC_ .OOq_3O 1,02

°98701 %8},2 ,OCli? ,OOC_II 1.53

,99_9V 5_6.'_ .OC:_l .0¢:65_ 1.64

.92q!C 561.9 .00_05 .(Jf_C'567 .C,?c31 .C0¢_q2 i.84

.qZI2C 959.9 .00118 oOOCb@R 1.59

,921'_ o 559.9 ,00!I_ .COC:I_ZR 1,3C

,92i7_ 59B,9 ,ODCg8 .cc,[530 °00_99 ,0005_5 ].&I

.9212C 558,5 ,DOC98 °OQn52C , ,Ri0$,97 ,00052& ].6:

.9212C 558,5 .00088 .030q76 1.38

,93001 5_2.9 .00077 .3:_0_16 ,003'? .000_16

.93_6_ 566.5 .ocno,, .o_,r_7 .007_6 .CO03S? .89

°94?6 ° bS3.9 ,000_6 .C_r@_]? .00069 .000573

.9_82C 5_8.5 .00C96 .o::otl_ J.96

°9&_5_ 972._ °¢007( .CIO0_ik .I30073 °000395 i°Z9

.9570! 978.¶ .0006_ ! .OOC@_ .OCt) b8 ,00C]67 1,28

.9"b&< 579,2 °0006c I °$0(_]:_ ,200_2 10@0_38 2.2e

.9553E 577,_ ,00062 ,90037_ ,30002 .000335 1.2_

,982_] 5TRIg ,3Cg91 .C3CW9: 1.82

,95!35 5_7°8 ,0CC6_ ,C:I/3_°( •0_:]63 .OOO3_Zl I,81

,9!!3f: 58C,2 .001o£ oO;@Cb_O 1.6_

.95_22 580.5 .oco?_, .OOC_l: 1.55

,95261 b76,5 .0C077 ,0304i6 1.57

.931¢,7 5@3.5 .00067 .000_2 I,37

•q_056 5_2.9 °¢o07', I °OOc]_O5 [,_2

.9_2_7 558.9 .OOOq8 .C0353C .CIC89_ ,000508 1.61

,92_]0 859,9 ,00]0_ .OOcSb7 ,3c365 .000_59 1,98

.95_5 579°% .00111 .C, O06?l .@CiO_ .00_562 1.68

,92ZB5 589.9 °CCC_6 ,C?;;_h' .0_985 °000_59 ].7_

.9167 _ 585.E ,OO]O'_ .C9'86; .O?OgC °000_86 1.73

.9184a b57,5 .00093 .03C5C3 .C7C88 .000_76 l,B2

°98512 596. c .00117 .03n832 _.21

,97630 5 _ °5 ,0_12! *CO$6RI 2.33

.9702'+ 586.9 .8oeTt ,c_c_c5 1.07

.97520 591.5 °00124 ,C, PO#, 7q .O(lll6 •0CC6_7 2.38

1.lD0055 _¢6,5 °0_]19 °00C_39 I,71

1.0011C 6@6,9 •COII8 ,C, O0@J9 2.07

i,00275 609.9 .0C, 130 .CL2735 .C,:_I]7 .OOC?a[I 1.92

aThermocouple [ocations for which z and/or @ stations are provided are for models; x and y stations for these

models are measured from mode[ origins.

b h measured in Btu/R_-sec-°B.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SHAPES; 5 . 1.50 INCHES - Continued

3. 2.8-1rich-Diameter Instrumented Cylinder

(a) M - 2.65; B = 4.03 x 106

x, in. y) in. z, in. _, deg _ h

2.0 ,0 ,_9

12o0 *0 *96

20.3 o_ o9B

28.0 12.0 .97

25o0 4*0 1,B6

Z$*O ,0 2.29

20°5 -_.o 1,00

24°5 -5,0 *99

30.0 *0 4,84

3L._ 12.0 1,01

34,0 ,_ ,50

2,0 -L2.0 1.00

2.0 12,0 ,99

12,0 -12.0 *98

12*0 12°0 *99

30*0 1.0 3,$8

31*0 2*0 3t99

32.0 2.0 _*04

32*0 3*0 2*79

32,0 6.0 1*62

34*0 1,0 *67

34,0 2,0 2.12

34*0 3,0 2,73

36.0 ,0 1,02

38*0 ,0 1.77

40*0 ,0 1.82

44.0 12,0 1,27
42.0 ,0

40.0 .0 1,56

_2.0 *0 1.34

52.0 12.0 L*31

55,0 ,0 1.28

58.0 ,u 1.25

53*0 12.0 1.10

44.0 -12,0 1.32

36,0 -6*0 1*42

36,0 -3.0 1.90

34*0 -3.0 Z*_2

32*0 -3.0 2.78

30.0 -3.0 2.03
20.0 -3.0 2.t6

34.0 -12.0 1.00

32.0 -12.0 1.06

30.0 -12.0 .90

19*0 -12.5 .g9

17*3 -11,0 .97

15.5 -2*b 1*06
16,5 -2*5 ,90

17,3 -2.5 .99

10,3 -2*5 .90

19*5 -2*5 *96

20,5 -2.3 .98

21.5 -Z*5 ,99

22.5 -2*5 *97

Z3.5 -2.5 .96

24.5 -2.5 1*0_
10.55 90

6.53 90

4*55 90

2.55 90

10._5 100

O.S5 100

6.55 180

4*55 180

3.53 180

2.SS 100

1.55 180

1*05 1BO

1G,53 0

8.55 0

6*55 0

4.333.5_

2.35

1.53

1*03
10.$3 4_

6°35 45

#.5_ 43

2.35 45

34*0 -1.0

34,0 4.0

34*0 3.0

34.0 6.0

36*0 b,O

38*0 1.0

38*0 2.0

44.0 8.0

44*0 6,0

44*0 4,0

;.4.0 2.0

44*0 1°0

*71

2,56

2.06

1.68

1.97

1*24

1*09

1.64

1.39

1*03

1.12

1.55

.72

.73

1.29

,81

.91

.82

1.63

1._.2

t.28

1.11

1,06

.72

.,'7

l._,5

1.05

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from model origins.

b h measured in Btu/fi2-sec-OR.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 - 1.50 I_CHES - Continued

3. 2.8-Inch-Diameter Instrumented Cylinder - Continued

(b) M = 2,65; R = 2.73 x 106

_,i.. y,i.... in. _,de+[

2mo ,u .96

t2_o ,_ 1o00

2o,5 ,0 ,91

28,0 12,0 .96

28,0 4,0 b84&

28,o .0 2.30

20,5 -_o0 ,95

2_,5 -_oO .90

31_0 12°0 1o0_

3_.0 .0 ,so

z.o -12°0 .96

2°0 12o0 l.Ol

lZ°O -12,0 .97

12_0 12o0 o96

30_0 1o0 3.@?

_1_0 2o0 4oil

32,0 2.0 Sol_

32,o J°o Z°6J

32,o 6,O 1o_9
34,0 loO ,72

$4,o 2,o 2°17

34o0 3.O 2,77

36_0 °0 1,89

s|_o °Q lo85

_o_o °o 1°73

42_0 +_ 1,7248_0 ° 1,46

_2o0 o0 I°SQ

_2,0 12.0 1.36

_,0 ,0 t.2B

SSoO °0 1°29

58,0 12o0 1,09

4_o0 -12o0 1.3?

36,0 -aoO 1._

36,O -_°0 1o92

S4,0 -3.0 2°60

32_0 -3.O _°S7

3o,O -_,0 l°S_

28.0 -_°0 2,17

_,0 -1_o0 1,11

_2,0 -12,0 1.0Z
SO,O -1_,0 .92

19,0 -12,5 ,9_
17,5 -lloO o9_

15o_ -2.5

16,_ -2.5 ,86

17o_ -Z._ .95

"" :_:I .98
21,5 -2,5 *96

22,5 -2*S ,96

23o_ -2,5 ,ST

2_,_ -2,5 1,08

.71

1.16

.7O

10.55 90

6.85 90

_o55 90

2._5 90

IO.SS lSO

B,S5 )SO

6,_5 lSO

4oS_ lSO

_oSS tSo

2.56 t$O

1o§_ 180

1°05 180

84°0 -1.0

34,0 4,0

34.0 5,0

34.0 6,0

86,0 6.0

38.0 1,0

3S°O 2,O

_o0 8,O

+,_,0 6,0

_°0 2.O

_4o0 1.0
lO°S_ 0

S.S5 0

6°_S 0

_o_ 0

3o5_ 0

2,55 0

1o_
1o05 _

lOoSS _S

2°5_ _5

z and/oraThermocoupls locations for which

measured from model origins.

b h measured in Btu/ft2-sec-°R.

.73

2,52

2.0S

1.64

2.01

I._9

1.00

1.54

l*ZB

t,Oi

1,15

1.6b

.83

*82

*95

.90

stations are provided are for models; x and y station8 for these models are

!
D3
0
rO
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VAI_IOIJS PROTUBERANCE SHAPES; 5 - 1.50 iNCHES - Continued

3. 2.8-1rich-Diameter instrumented Cylinder - Continued

(c) M m 2.6_; R = L.41 x 106

x, In. y, In. z, In. _, deg _ h

2*0 ,0 .19

12.0 ,0 .39

20,5 ,0 1.03

2_*0 12.0 ,97

28*0 4,0 2.13

28,0 ,0 2,39

20.5 -3,0 1.05

24.5 -5.0 .93

30*0 ,0 6.33

31,0 12.0 i*22

34.0 *0 .42

2,0 -12.0 1.00
2.0 12°0 .gt

12,0 -12.0 *99

12,0 12,0 °19

30°0 I.O 4,_Jl

31.0 2.0 4,94

32.0 2*0 4.63

32,0 3,0 3.02

32.0 6*0 1,63

34*0 I,0 ,_O

54*0 2,0 2.09

34.0 3,0 2°9L

36.0 ,0 2.00

38,0 .0 2.21

• 0.0 ,O L.e3

44,0 12,0 1*40
_2.0 ,0

4e,o *0 1.64
52*0 *0 1.33

32*0 12*0 1.46

55*0 .0 1.35

_6°0 *0 1°33

50,0 12.0 1.26

44.0 -12*0 1.36

36*0 -|.0 1.47

36.0 -3,0 1.93

34.0 -3.0 3.00

32,0 -3,0 3.01

30,0 -5,0 Z*10

20.0 -3.0 2*21

34,0 -12*0 1.03

32.0 -12.0 1.10

30.0 -12.0 1.02

19.0 -12,5 .93

17,3 -11°0 1.05

L5*3 -2.5 I*01

16.3 -2.5 ,93

17,5 -2,5 .94

18.5 -2,3 ,93

_9,5 -2,5 l.o0
_'_ tt'_ .9_
21*5 -2.5 1*07

22*5 -2,5 ,93

23,5 -2*5 1.00
24*9 -2*5 1,17

tO*b9 qO .6_

6.55 90 .67

4*5_ 90 1*03

2,55 90 .72
10*55 180

8,99 180

4.b3 180

2.93 180

1,93 180

1,03 180

34.0 -1.0

34.0 4.0

34.0 5.0

34*0 6.0

36*0 6.0

_B,O I*0

38,O 2.0

44*O 8.O

44*0 6.O

44*O 4,O

44.O 2*O

44,O t*O

10,558*55

6*53 0

4,55 0

3.55 0

2,55 _1.55

1.03 0

10.59 45

6*93 45

4*95 45

2,33 43

.68

2.8b

2.35

1,86

Z*20

1.31

1*02

1*76

1.39

1.07

1.26

1,57

*76

*02

,88

1.49

.98

.9?

,86

,72

,7O

1.27

,05

aThermocouple locations {or which z and/or _ stattonB are provided are for models; x and y stJtions for these models are

measured from model origins,

b h measured in Btu/ft2-sec-°R.



136

TABLE IV.- HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 8 - 1.50 IINCI'LES - Continued

2.B-Inch-Diameter Instrumented Cylinder - Continued

(c_ M = 4.44; R • 4,84 x 106

h h

x,in. y,in. z,In, #,deg _ _LL
Is) (a)

2,0 o_ *8720,5 . ,99

28.0 12.0 .94

28.0 g.o 2.07

28,0 .0 2.57

20,5 -5.0 .81

2,,5 -5.0 i.08

30,0 .o 7,0_

31°0 12*0 i.ll

2°0 -i2.0 l. IJ

2°0 12*0 1,20

12.0 -12.0 1°14

12°0 12.0 oQa

30,0 _*0 _.55

31.0 2.0 5.3_

32.0 2.0 _.70

32°0 3.0 3.11

32.0 6.0 1,36

3_.0 2.0 3.15

3_.0 _.0 3.76

38,0 .0 1.63

_0,0 .o 1.65

_4.0 12.0 °92

_2.0 .o 1.9%

_8,0 ,u I.z7

52.0 .0 l._5

52.0 12.0 1.91

55,0 .0 1.97

58,0 .0 1.06

58,0 12.0 1.77

_.0 -12.0 1.40

3b,o -8.0 hb8

56.0 -3.0 2.48

5_,0 -3,0 3*41

32°0 -3.0 3,10

28,0 -3.0 L.b8

34.0 -12.0 1.18

32*0 -12,0 1._7

30*0 -12,0 1.38

19.0 -12.5 1._4

25,5 -2.5 o9_

16,5 -2.5 .95

17.5 -2,D .9_

19.5 -2.5 I°10

20.5 -2.5 1.28

22.5 -2.5 °98

23.5 -2.5 1.26

24°5 -2.5 I°10

I0.55 90

94,0 4.0 _.90

3a.o 3.0 I.Yl

34.0 6.0 1.56

36,0 6.0 1.98

38,0 l.o 1._0

38.0 2.0 I._6

4"°0 8.0 2.92

_.0 6.0 2.JA

._,o 4.u 1,6_

.4,o 2.0 t.JO

t0.55 0 .41

8.D5 0 .40

6.85 0 .46

_.55 C .69

5.55 0 I.OQ

2.55 0 1.$2

1.5_ 0 1.15

1.05 0 .8O

[_._5 45 .33

6.55 ,5 .36

_.58 _5 .3a

_.55 _5 1.09

D_
I

0
PO

aThermocouple locations {or which z and/or _ stations are provided are [or models; x and y stations for these models are

measured from model origins.

b h measured In Btu/ft2-sec-°R.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 1.50 INCHES - Continued

3. 2.8-1nch-Diameter [nstrurnented Cylinder - Continued

(e) M = 4,44; R = 3,38 x 106

x, In. y, in. z, in. _, deg h h

2°0 *0 .71
28.0 12.0 oFg

Z8.0 _.o 1.67

2B.U .o _.09

20.S -5,0 ,76

2++,_ -5.u .82

3o._ .o 6.76

31.0 12.0

2.o -12,0

.9a

.8o

2.0 t2.0 ,88

12.0 -12.0 ,80

12.0 12.0 ,95

30.0 1._ 4.17

31.0 2.0 4,87

32.0 2.0 5.68

32.0 3,0 2.71

32.0 6.0 1.32

9_.C 2.3 2.75

3_.0 3,a 2.86

36.0 ,0 1.15

38,0 .(] 1,19

_o.o ,o 1.19

_4.0 12.0 ,73

',4.0 .0 .81

_.8.0 .o 1._8

52.0 .0 1.15

52,0 i_.o 1.79

55,U ,L. 1.19
58,_J .u ,82

58.0 12.9 1.7b

(,4. C' -12.9 .71

36,[_ -8.o 1.02

32.3 -3.0 3.09

3_.0 -3,0 1.56

28.O -3,0 1.93

34.0 -12.0 .96

32.0 -12.0 .95

3o.o -12.0 1.05

19.0 -12.5 .79

t7.5 -ll.O .98

17.5 -2.5 .82

2_.5 -2.5 1.12

10.55 .31
_.55 .37

2.55 .38

3g.O 5.U l.SJ

3_.0 6.U .99

36.0 6.0 1.56

38.O 1,0 1,17

38.0 2.O .74

44.0 8.0 2,O7

_4.0 6,O 1.92

44.O 4,O 1.02

44,0 2,O .73

4_.0 1.0 1.27

10.55 ._5

8.55 .54

6.55 .51

6.55 .?1

3,55 1.17

2.55 1.68

1.55 1.18

1.05 .79
1U.55 , .38

6.55 ._0

_.55 .55

2.55 1.07

aThermocoup[e locations for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from model origins.

b h measured In Blu/ft2-sec-OR.



138

TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VAPdOUS PROTUBERANCE SHAPES; 6 _ 1.50 INCHES - Continued

2.8-Inch-Diameter Instrumented Cylinder - Concluded

(D M - 4.44; R = 2.24 x 106

hX, in. y, in. z, in, _, deg _-

In) (a)

12.0 .0 ,86

28.0 12.0 .77

28.0 %0 I._I

20.0 .c Z,76

20.5 -5.0

_0.0 .0 9.19

31.0 L2.0 1,32

2.0 L2.0 .88

12.0 -12.0 1.07

12.0 IZoO .78

3o.0 1.0 _.99

_1.0 2.0 6,13

32.0 2.0 _.3_

32,0 3,0 2*78

3_*0 2,0 3*22

3_.0 3.0 3*48

_b.O ,0 1,32

38.0 ,0 1,3B

44.0 12.0 1,35

42.0 .0 1,88

44e0 .o 1.17

48.0 o0 1.34

52.0 12.0 1,59

58.0 12.0 1,71

_4,0 -12,0 1.32

36,0 -O.0 i,Z5

36.0 +3.0 2+97

3_.0 -3.0 _,60

32,0 -3,0 3.87

30.0 -].o 1.33

2S.0 -3.0 2.50

34.0 -12.0 1.16

32.0 -12.0 1.20

30.0 -12.0 1,30

19,0 -12.5 I,O0

17.5 -il.O ,97

15.5 -2.5 1.01

18.5 -2.5 .91

17.5 -2._ 1,05

18.5 -2.5 g.O_

19.5 -2.5 .90

20.5 -2.5 I+01

21.5 -2.5 .95

22.5 -2.5 +98

2_.5 -2.5 .98

10.55 90 .39

5.55 90 .a3

4.55 9o .49

2.55 90 .50

34.0 4.0 3._0

3_.0 5.0 1.80

3_.0 6.0 1.56

36.o S.O 1.3_

38.0 I.O 1.5_

38.O 2.O J,01

_.0 8.0 2.O9

_4.0 6.0 1,75

44.0 2.0 l.J_

10.55 o .50

8.55 o .82

6.55 0 .52

_°55 0 .8_

3.5b 0 1.14

2.55 O 1.66

1.55 _ 1.1C
1.05 .70

6.5_ 45 .41

4.55 _5 .52

2.5_ _5 i.O_

I
DO
0
DO

aTherrnocouple locations for which z and/or _ stations are provided are for models; x and y statlons for these models are

measured from model origins.

b h measured in Btu/ft2-sec-°R.
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TABLE IV, - HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SHAPES; 6 = 1,50 INCHES - Continued

X, in.

4. 2.8-1nch-Diameler Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream

(a) M = 2+65; R, 3.92 x 106

y, in. z, in. _, deg _L

(a} (=)

2,Q o0 _,Ol
iS,0 ,0 1,01

20.5 ,0 2.55

26.0 12,0 1,20

28°0 4,O 2,4O

28,0 ,0 X,69

I_._ -5,0 2,10
14,_ -5,O 2,17

3u,o ,0 2,42

31,0 XS°U 1,21

34°0 °0 ,_?

2,O -12,0 1,05

2,0 laoO _,02

12,0 -12,0 1,0J

12o0 i2o0 1,06

3O,O 1,0 2,40

31,0 2,O 2,34

32oQ 2,_ t°94

32,O 3,O 1.78

32°0 6,O 2,OO

3_,0 2,O .89

34,0 3,u t,3_

38.O ,0 1 _,6_
4O,O ,U I,_1

• 4.0 12,0 1,39

42,O o0

44.O ,G 1,30

_S,O ,0 1.22

52°0 °0 1.17

52,G I_,0 1,29

3_.0 ,0 I,13

_8,U o0 _,19

58,0 12,0 1.I_

44°0 -12°0 i,56

36°O 88,0 I,70

36°O -Ii_ 1.03

34,O -3,O 1.33

32,O +3,O 1,77

28,0 -3,O 2,06
34°0 -X2,0 L,32

3O.O -12.0 I°31

19.0 -12,_ I*02

17,5 -t1,u °99

1_.5 -2.5 1,07

16,_ -2,3 1,37
17.5 82,3 1.86

10o5 _2,5 2.39

1985 -2,5 2_4¢
2O,5 -2,5 2,21

21._ -2,5 2°26

22*5 -2,5 3°_3

23.5 82,5 3.92

24,_ -2,5 3,39

3_*0

34°0

36,0

38.0

38,0

44,0

44°0

44*0

44.O

-1,0

4°0

3.0

6,0

6,0

1,0

2,0

8.0

6.0

4,0

2,0

1,0

tO,5_ gO

6*55 90

4,$5 90

2,SS 90

I0,$5 tSO

8.55 180

6,_3 160

2,5_ 180

1,55 180

I*0_ 180

]0.3_ 0

8._ 0

6*55 _4*55

2,3_

1.53 _

10,_5 45

6._5 4_

2,53 4b

*53

1*69

I*7t

1*17

1*57

1,06

.7@

1.4g

*91

1.1B

_.8t
:.51

1.97

.62

.60

.5a

.69

*ST

1.05

i.?0

.69

aTherrnocouple locatLon8 [or which

measured [rom model origins.

b h measured in Btu/ftS-sec-OR.

z and/or _ stations are provided are for models; x and y stations for these models are



TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SHAPES; 5 = 1.50 [iNCHES - Continued

4. _.8-lneh-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream - Continued

(b) M = 2.65; R = 2.55 x le 6

2*0 ,0 t,Ol

]2o0 o0 1.0_
20.5 .0 2°77

28,0 12,0 1.18

Z_,O S.O Z.O_

28.0 o0 1.75

20.5 -5.0 1.90

24,9 -5.0 1.98

SO*O ,0 2.35

3]°0 12.0 I J.22
S4*0 .0 ,_b

2.0 -12.0 i 1.02
2.0 12.0 l. Oo

12.0 -12.0 io00

12.0 12.0 .99

30.0 1.0 2.35

31,0 Z.O 2.15

)Z,O Z,O 1.81

32,0 3.0 1.68

32.0 6*0 1.79

34.0 l.O .5_

34.0 Z,O ._

34*0 3o0 1.34

36.0 *0 1.24

,8.0 .0 1.03

40.0 *0 1.46

42.0 . l._t

4,.0 .0 J._l

48.0 .0 i.I_

..o .o i I._I

3Z.O IZ.O 1.20
m

_|.0 .0 I.I_

_O.O IZ.O 1.13

_.0 -12.o t.50

36*0 -0.0 l*bl

36o0 -3°0 1.0Z

34.0 -3.0 l.z_

32.0 -_.0 I 1.8_

30*0 -5.O 1.67

Zl.O -3*0 2.06

34.0 -12,0 1.31

32.0 -12.0 i.I_

30.0 -12.0 1.ZZ

19.0 -12.5 ,97

17.5 -11.0 *98

13*3 -2.3 1.08

16.5 -Z*5 l.)J

17.5 -2.5 1.84

10.5 -2.3 2.16

_.28

22.) -2.) 2._5

22.5 -2.) 3._1

23*S -2.S _.S_

Z4*5 -Z.5 3.27

10.55 9O

6.55 9O

_.53 9O

Z*53 90

tO*S3 180

S*S$ 100

5.33 1SO

4.S_ ]8O

3.35 lSO

2,55 LO0
1,5_ 160

1°03 180

10.53

8.53

6o55

4.35

3.33

2.55

1.55

1,03

L0.53

6.55

+.3_ 45

2.55 _3

S4.0 -I.0

3_.0 4.0

34.0 5.0

)*.0 6.0

36*0 6*0

36.0 i.O

SO*Q Z*O

44.0 0°0

_4.0 6.0

_S.O Z°O

4_.0 i°0

.56

1.53

].bO

1.Ol

1.09

.67

1.27

1.07

.91

1.17

t._5

1.52

1 *)9

1.7'9

1.12

*57

.87

.t.,_

.59

*95
1.50

.57

I

0
_0

aThermocouple locations for which z and/or ;_ stations are provided are [or models; x and y stations (or these modeIs are

measured from model origins.

b h measured in Btu/rft2-sec-OR.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 1.50 INCHES - Continued

4. 2.8-1nob-Diameter Inslrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream - Con[inued

(c) M = 2.65; R - 1.30 x 106

X, in. y, in. z, in. _, deg h h

2,0 ,0 ,o?

12.0 .0 ,93

20*5 ,0 3,19

28,0 12,0 1.30

28,0 4.0 2.29

28,0 ,0 1.9S

2U.5 -5.0 2.05

2&,5 -%.0 2.13

3L,O .o k,T1

3I .0 12.o 1.20

3_*,0 .o .39

2.L> 12.,_ l,lO

2,C 12.u .9}

!2.0 -12.0 l. O0

12.9 12.0 .@T

3_.o l.,J 2,49

31 .o 2.0 2,71

32.,J 2,rj 1.9_

32,0 3.3 L.96

32.0 6,0 i.80

34.0 1.3 +40

34.0 2.0 .95

34.0 3.,J 1.38

36.0 .0 1.22

38,0 .0 1.74

_0,o .o 1°75

_,,0 12.0 1.54
a2.3 .0

44.0 .0 1.3b

48.0 ,0 1.2s

52.0 .0 1.27

52.u 12,_ 1,30

55.0 ._ _.20

_8,L, .C 1,21

56.0 12._ 1,2_

at*.3 -12.0 L.52

36.,3 -8.0 1.65

36.0 -3.0 ,93

34.0 -3.0 I._4

32,0 -3.0 1.97

3U.'_ -9.0 1.78

20.0 -3.0 1.96

34.O -12._ 1.39

32.0 -12.0 1,24

30.0 -12.0 1.22

19,0 -]2.5 .97

17.5 -I1.D ,97

15.5 -2.5 i,17

i6.5 -2,5 _.m6 0

17,5 -2,5 2.0_

18.5 -2.5 Z.39

19"_ -Z*5 2°37

2U._ -2.5 2.2_

21.5 -2,5 _,_5

22,5 -2.5 3*45

23.5 -2.5 6,18

24.5 -2.5 3.23

34,0

34.0

34.0

34.0

36.0

38.0

38.0

a4.o

ga.o

_a.o

_.o

-i.0

5.0

6.0

6.0

L.O

2.0

0.0

6.0

4.o

2.0

1.0

Iu,55 90

6.55 90

_.55 90

2.5_ _o

IU.55 180

8.55 180

6.55 18C

_.55 180

3.55 180

2.55 180

1.55 180

1.05 iSO

10.55 0

8.55 0

6.55 0

6.55 0

3.55 0

2.55 O

1.55 0

1.05 _lO.55 4

6.55 a5

4.55 65

2.55 45

aThermoeouple tocat|ona for which

measured from model origins.

b h measured in Btu/ft2-sec-OR.

1.68

1.71

1.70
1.63

1.1a

1.69

1.17

,95

1.16

L.47

1.62

.88

.78

.45

.40

.52

.65

.78

1.43

1,12

.40

i
;_ :_nd/or @ slalion@ are prov|ded are for models; x and y stations for these models are
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 - 1.50 INCHES - Continued

4. 2.8-1nch-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream - Continued

(cO M _ 351; R - 4.12 x 106

hx, in. y, in+ z, in. _, deg
K,

2.0 .0° 1.05
12,0 . I.lO

2u.5 .0 },20

28.0 12.0 1.35

28.0 4.0 3.32

28.0 .0 2.12

20.5 -b.O 2.4O

24.5 -5.0 2.10

30.0 .0 2.14

31.0 12.0 1.46

31+.0 .0 .55

2.0 -12.0 1.09

2.0 12.0 1,03

12.0 -12.0 1.04

12.0 12.0 1.03

30.0 l.O 2*93

31.0 2.0 2.96

32.0 2.0 2.34

32.0 3.0 2.31

32.0 6.0 2.91

34.0 l.O .6l

34.0 2.0 1.02

34.0 3.0 1.69

36.0 ,0 1.4+2

}8.0 "O 1.64

40.0 .0 1.52

4+4.0 12.0 1.98

_2.0 .0

4+4.0 *0 1.38

4+8.0 ,0 1.20

52.0 .0 I.II

52*0 12.0 1.95

58.0 .U 1.12

58.0 12.0 1.61

_4.0 -12.U 1.96

36.0 -8.0 2,68

36.0 -3._ 1.15

34.0 -3.0 1.66

32.0 -3.0 Z.33

30.0 -3.0 Z.39

28.0 -3.0 2*81

34+.0 -12.0 1.36

32.0 -12.0 1.36

30.0 -12.0 1.34

19.0 -12.3 .99

17.5 -ll.O 1.00
15.5 -2.5 1.25

16.5 -2.5 1.70

17.5 -2.5 2.33

18,5 -2.5 2.49

_9.5 -2.5 2.33

2.6520.5 -Z.5

21.5 -2.5 2.4+5

22.5 -2.5 4.48

23.5 -2.5 5._.7

2'-,.5 -2.5 5.04

3_.0 -t.O

34.0 5.U

3_.0 6.0

36.0 e.O

3B.0 I,U

3B.O 2.O

_.0 _o0

_.0 _.0

_.0 2,O

44.0 l.O

lO.b5 90

6.55 90

_.55 90

2.55 90

10.55 180

a.55 180

6.55 180

_.5_ 160

3.55 tBO

2._5 180

1.55 180

1.05 _80

10.55 0

8.55 0

6.55 0

+.55 0

3.55 0

2.55 o

1.55 0

1.05 0

io.55 _5

6.55 _5

_.55 _5

2,55 _5

.66

2.23

2,41

2.56

2o18

1.41

.90

2.02

1.52

l. II

1.13

l.a9

1.31

1.60

1.16

• 36

.52

.70

.53

.56

.51

,6_

.95

1.45

1.60

.69

I
PO
0
fo

aThermocouple locations for which

measured from model origins.

b h me_sured in Btu/ft2-sec-OR.

z and/or @ stations are provided are for models; x and y stations [or these models are
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 1.50 INCHES - Continued

4 2 8-1rich-Diameter Instrumented Cylinder and Dummy Cy|tnder 32 Diameters Upstream - Continued

(e} M • 3.51; R = t.95 x 106

x, in, y, in. z, lu _, deg _ h

2.0 .0 l .O_X

iZ.O .o ,_9

2o.5 .0 3,_8

28.0 12.0 _,_l

28.0 4.0 3.06

28.0 .0 2.00

20.5 -_,0 1.92

2_.5 -_,0 Z.16

30.0 *0 2.91

31,0 1Z.0 1,z_

3'..0 .0 .bO

2.0 -iZ.o .t_6

2,0 12,0 1,14

12,0 -12.0 ,9_

12,0 12*0 ._9

30.0 1.0 2.S3

31,0 Z.o 2.8'_

32.0 2.0 _._6

32.0 3.0 2,b0

32.0 6.0 2.t_

34.0 l,o ,_

3_.0 2.0 ._9

3_.0 3,0 _. lo

36.0 .0 I ._._

3B.O .o I. Iz

4U.O .0 1.64

44.0 12,o 2.20

42.0 .0

_4.0 .0 _.31

_8.0 .o ,78

52.0 .0 1.19

52.0 12.0 1._5

5B.O ,o i*0e

58.0 12.0 _,_

4_.0 -12.0 2.0_

36.0 -8.0 2,b_

36.0 -3.0 ._9

3a.o -3,o 1.sz

32.0 -},O 2.39

30.0 -3.0 ,_.',3

28.0 -3.0 2.80

34.0 -Ig,O 1,38

32,0 -12,o 1,36

30,0 -12.0 1,32

19,0 -12.5 1.09

17.5 -II.O 1.0_

15,5 -2.5 ]+,4_

1 b * _ 1 21 _ 1.9J

17.5 -2.5 2._'+

18.5 _2,5 z,co
20.5 -2.5 g._

21.5 -2.5 _.3_,

22.5 -i_.5 t¢,dl

23.5 -2.5 _,�z

2_,5 -2,5 ++.05

10.55 90

6.5_ 90

4*55 90

2.55 90

10.55 180

8*55 180

_.5_ 180

3,5_ 180

2.5_ 180

1,55 laO

1.05 180

3a.o -1.0 .50

3_,0 _.0 2.Ii

34.0 5.0 z.z_

34.0 6,0 e.37

_a,o 6.0 1._d

_8.0 1.0 1.e_

3a.o 2.0 .z_

_4.0 a.o i._7

_.0 4.o i.ti

44.0 z.o .9_

44,o 1.0 1,_9

1.16
1.13

10.55 0 ,_0

8.55 0 ,_2

6.55 0 *8_

_°_5 _ ,_13.55 ._B

Z*_5 0 ._1
1._5 0 ._8

1.05 0 ._9

10.5_ 45 ,79

6.55 45 1.2_

_.55 45 1._3

aThermoc_91e tzazattot_s (or which z and/or _ statlona are provided are for models; x and y stations (or these modeXs are

meaattred from modet origins.

b h measured in Btu/ft2+sec-OR
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 _ 1.50 iNCHES - Continued

4. 2.8-Inch-Diameter Instrumented Cylinder and Dummy Cylinder 32 Diameters Upstream - Continued

(f) M = 4.44; R = 4.59 x 106

_, deg ._h_ hx, in. y, In. z, in. n-

Is) _)

3_,0

3, ,a

3_.U

36.0

38°U

_ ,0

-1°0

_.0

5.0

6°0

].0

Z.O

8.u

6.C

2.O

I .o

,.sb 9c

2.b_ _0

_.sb Js_

8._5 0

6,55 0

4.55

3._5 0

z.b_ o

i.sb o

I.o_ o

,72

2._9

t.ob

Z.bb

Z._0

.92

.71

1.07

.35

.61

.29

.30

.27

.35

.61

.98

.96

.*0

!

DO
0
PO

aThermocoupie locations for which z and/or _ stations are provided are lor models; x and y stations for these modets are

measured from model origins

b h measured in Btu/ft2-sec*OR
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TABLE IV, - HEAT-TRANSFER MEASUREMENTS FOR VAPdOUS PROTUBERANCE SHAPES; 6 = 150 INCHES - Continued

4 2.8 Inch-Diameter Instrumented Cylinder and Dummy Cylinder 32 Diameters Upstream Continued

(g) M = 4.44; R = 3.26 x 106

x, in. y, in. z, in. _, deg .hh h

2.,i .0

20.5 .0 2._4

28.0 12.0 1.18

28.0 _.0 2.S6

28.0 .0 L,69

20.5 -5.0 1,93

24.5 -5.0 1.54

3_.0 .v 2.36

31.0 12.0 1,08

34.U .0 .54

2.0 -12.0 .O_

2.0 12.U 1,02

12,0 -12.0 1.06

12.0 12.0 1.01

30.0 1.0 2.29

31.0 2.u 2.10

32.0 2.0 2.15

32.0 3.0 2.04

32.0 6.0 2._6

34.0 I*U .52

34.0 2.0 .8_

34.0 3.0 1.2S

36.0 ,G .89

38.0 .o 1.63

_o.o .0 .92

_.0 12.0 2.05
42.U .o

44,0 .o ,9_

52.0 .0 .95

52.0 12.0 2,39

55.0 ,0 .83

58.0 12.0 1,88

_.0 -12,0 L.60

36.D -8.0 _.17

36,0 -3.0 i*05

3_,0 -3.0 1+)1

32.0 -3.0 2.18
30.0 -3,0

28.0 -3,0

34.0 -12.0

32.0 -12.0

Z,44

.77

1.2J

3¢.0 -12.0 1.Z2

19.0 -12.5 .87

17,5 -11.0 .91

15.5 -2,5 1.53

16.5 -2.5 1.91

17.5 -2.5 2.63

19.5 -2.5 1.94

2_.5 -2.5 2.34

21.5 -2.5 1.89

22._ -2.5 _.Sl

23.5 -2.5 4.63

2_.5 -2,5 4.S3
i0,55 gO

_.55 90 .ST

6.55 90 .69

3_.0 _,0 1.68

34.0 5.0 2,01

3_.0 6.0 2.07

36,0 6.0 2.16

38.0 1.0 .90

39.0 2.0 .82

_.o 8.0 1.54

_4.0 6.0 1.3s

_g.O 4,0 .92
44.0 2.0

_4.0 1.0 1.24

lo.55 0 .13

8,55 o .24

6.55 0 .39

_.55 0 .38

3.55 0 .23

2.55 0 .26

1.55 0 .21
1.05 0

10.55 45 .28

6.55 45 .53

4.55 45 ,69
.73

2.55 45 .33

aThermoeouple locations for which z and/or _ stations are provided are for models; x and y stations for these models are
measured from model origins.

b h measured in Btu/ft2-sec-OH
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TABLE IV - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 1.50 INCHES + Continued

4. 2.8-Inch-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream - Concluded

(h) M = 4.44; R = 2.)4 x 106

hx, in y, in z, in I$+ (leg V:-.

2.0 ,0 1,01

20.5 .U _..9

28.0 12.0 l,Ob

28,c, 4.0 J._7

28.0 .o 2.b5

20.6 -5.0

24.6 -5.D 2.01

30.0 .0 z.v_

31.0 12.0 1,22

2,0 12.0 ._>

12.0 -12.0 1,01

12.0 12.0 ,_ll

3D.O 1.0 2.81

31.0 2.0 J.a3

32.0 2.0 1.96

32.0 3.0 Z.bd

32,0 5,0 3.69

34.0 2.0 '_.09

3_,0 3.0 i.O6

35.0 .0 :.I_

38.0 .0 1.0o

ww.O 12,0 Z.Vb

42.0 .u 1.65

44.0 .0 l.JV

92.0 .0 i._

52.0 12.0 1.14

_8.0 12.0 1.._

44,0 -12.0 2.19

36.0 -8.0 3,18

3_,0 -3.0 1.53

32,0 -3.0 2.53

30.0 -_.0 2._2

28,0 -).o 3.Z_

34.0 -12.0 1.3_

3.2.0 -12.0 l._b

19,0 +12,5 1,1J

17,5 -Ii.O 1,03

15,6 -2.5 Z.16

16.5 -2.5 _.i_

17.6 -2.5 z,_2

1B,6 -2.5 Z.Z3

19.6 -2.6 2._1

20.6 -2.6 Z.t_3

21.5 -2.6 z.79

22.5 -2.5 b.b'_

23.5 -2.5 _.39

2J*.5 -2.5 4.63

i0.5_ _0 .72
6.55 9D .52

4.55 90 .86

4.55 180

2.65 Jao

34.0 _,0 Z.64

34.0 5.0 Z.V2

34.0 6.0 3..0_

36.0 6.0 1.83

38.0 2,0 .12

_4.0 B,O 1.7_

4_.0 5.0 I._Z

_°0 2,O i._

_4.0 !.0 i._I

10.55 0

8,55 0

5.56 0

a.56 0

_,56 0

2.b6 0

1.55 0

1.0_ 0

6.6_ 45

2.6_ _5

aThermoeomple tocattons for which z and/or

measured from model origins.

b h measured in Btu/ft2-see-°R.

.2_

.46

.37

.22

.27

.24

.30

.88

.75

.33

stations are provided are for models; x and y stations for these models are

L-_
!
_o
0

4r
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 • 1.50 INCHES - Continued

5. 2.8-Inch-Diameter Instrumented Cylinder and Dummy Cylinder 6.4 Diameters Upstream

(a) M = 2.65; R = 2.62 x 106

x in. y, in. zl in. _, deg h h

12.0 .0 5.33

20.5 .0 1.83

28.0 IZ.O 1.34

28.0 4.0 1.64

28.0 .0 3.32

20.5 -5.0 1.86

24,_ -5.0 1.24

30.0 *0 4._2

31.0 12.0 1.36
34.0 .0

2.0 -12.0 ,gb

2,0 12,0 *93

12.0 -[2,0 ,93
12.0 12,0

.94

30.0 1.0 }*II

31.0 2*0 3.36

32*0 2.0 3.L?

32.0 3.0 2.42
32.0 6.0

34.0 1,0
1,61

.63

34.0 2.0 1.6_

34.0 3.0 2.4_

36.0 .0 i,_b

38.0 *0 1.59

_o.0 ,o 1.56

44,0 12,0 I*47

42.0 .O 1,62

44.0 *0 *17

46*0 *0 I*_4

52.0 *0 I*_7

52,0 12.0 1.11

58.0 ,0 I°51

58*0 12.0 1,08

44*0 -12.0 i,_6

36,0 -8.0 I._I

36.0 -3.0 I*63

34.0 -3.0 2._

32.0 -3,0 2.76

30.0 -3.0 i.8_

28.0 -3.0 1,87

34.0 -12,0 1.49

32.0 -12.0 1.3}

30.0 -12.0 1.34

19.0 -12.5 1.04

17.5 -II.0 1.16

15.5 -2.5 Z.87

16.5 -2,_ 2.05

17.5 -2.5 I.SQ

18.5 -2.5 l.J9

19._ -2.5 £.zt
20.5 -2.5

i,II

21.5 -2.5 t.oo

22.5 -2.5 .93

23*5 -2.5 .so

24,5 -2,5 *91

10.55 90 .37

6.55 90 .68

4,55 90 .9S

2.5_ 90 .83
IO.55 180

8.55 I80

6,55 160

4.55 180

5.55 180

2._5 180

1.55 180

to05 180

34.0 -1.0
34,0 4,0

54.0 5.0

34.0 6.0

36.0 6*0

38.0 1.0

36.0 2.0

44.0 8.0

44,0 6.0

44.0 4.0

44.0 2.0

44.0 1.0

I0.558.55

6.55 0

4._5 0

3.55 0

2.55 0

1.55 0

1.05 0

10.55 45

6.55 45

4.55 45

2.55 45

*61

2.b2

i.99

1.bl

1.a2

1.1o

.35

1.28

.95

[*13

1.43

*88

1.0_

.95

1,04

1.56

I *65

*55

*65

*92

.gV

aThermoeouple locations for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from model origins.

b h measured in Btu/ft2-sec-OR.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PBOTUBERANCE SHAPES; 5 - 1.50 INCHES - Continued

5. 2,8-1nch-Diarneter Instrumented Cylinder _md Dummy Cylinder 6.4 Diameters Upstream - Cor_tinued

(b) M = 2.65; R - 1.33 x iO6

X, in. y, In, z_ in. t_, deg

Ia) (a)

12.C .a

20._ .D
28.0 12.0

28.0 _.0

28.0 .0

2_.5 -5.0

2q.5 -5.0
3J,O .1_

31*_J 12,0

3_.0 .0

2,0 -12.0

2,D 12,0

12.0 -12,0

12.0 32,0

313.0 1,0

31.0 2._

32.0 2.0

3Z.¢ 3.0

32,0 6.0

3_.0 1.0

3_._ 2,0

34.0 3.0

36.0 .0

3B.O ,0

+,o,o ,o

_2.0 .0

+.8.0 .0

52.0 .U

52,0 t2.U

55 ,o .o

58.J ._

5B.U 12._

41..0 -12.0

36.0 -8.0

36.0 3,0

3+*.0 -3.0

32._ -3.0

3_1.0 -3,0

2B.0 -3.D

34.0 -12°0

32.0 -12.0

30.0 -12.0
19.0 -12,5

17.5 -11,0

35.5 -2.5

16.5 -2.5

17.5 -2,5

18.5 -2.5

19.5 -2.5

20.5 -2.5

21.5 -2.5

22.5 -2.5

23.5 -2.5

2_.5 -2.5

10.55 90

6.55 9O

4.55 90

Z.55 gO

I(J.55 180

8.55 180
b.55 laO

3.55 1BO

2.55 180

3.55 1_0

1.05 180

3_.0 -l.U ._S

3g.O _.o 2,T?

3u.o b.u 2°0_

3_.o b,o 1.51

36.o b._ 1,96

38.o 1.0 .97

38.0 2.0 .?_

44.9 6._ I.ZO

44.o 4,u .88

_,0 1.0 I°_6

h

*86

b.27

i.35

2.05

3.82

2.0_

5.ZO

1.40

3.33

1.8B

3.3B

2.70

1._9

,53

1.50

i.39

1.18

1.27

1,55

I.LO

2.28

2,b9

1,78

1._2

,97

L.Z_

Z.97

2.00
1,59

1°92

.97

°94

.75

.v9

,79

.35

.85

.?I

I_.55 0 .93

B.55 0 .97

8.55 0 .81

g.55 0 .S3

3.55 0 .V9

I,_5 0 I._7

I0.55 _5 .6_

b.55 _5 ,66

2.55 _ .9O

I

t-+
!
ID
o
IX3
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 1.50 I_CBES - Contknued

5. 2.8-[nch-Diameter Instrumented Cylinder and Dummy Cylinder 6.4 Diameters Upstream - Continued

(c) M - 3.51; R = 1.64 x 106

h h

x, In. y, In. z, in. _, deg _oo _L

(_) (a)

2.0 ,0 +gq

12.0 .o 7.63

20.5 .0 2.02

28,0 12.0 1.5_

28.0 4.0 2.31

28.0 .0 3,59

20._ -5.0 2._9

2_.5 -5.0 I.OQ

30._ .v b.47

31.0 12.o 1.64

34.0 .0 .27

2.0 -12.0 .78

2.0 12.0 1.01

t2.0 -12.0 .88

12.0 12.0 .Oh

30.0 1.0 4.35

31.o 2.0 4.80

32.0 2.0 5.11

32.0 3.0 2.93

32+0 6.0 2.16

3_.0 1.0 .53

3,.0 2.0 1.87

3_.0 3.0 3._2

36.0 .0 1.39

3a.o .o 2.o_
4o.o .o _.12

44.0 12.0 1.81

42.0 .0

_a.o .o .9_

52.0 .0 1.53

52.0 12.0 1.50

55.0 .0 Z._6

58.0 .0 1.15

58.0 12.0 1.15

#_,0 -12.0 1.79

36.0 -8.0 1.06

36.0 -3.0 1.71

34.0 -3.0 3.0_

32.0 -3.0 3.0;
30.0 -3.0 2._b

28.0 -3.0 2.27

34.0 -12,0 2.08

32.0 -12+0 2.0_

30.0 -12,0 l.O_

19.0 -12.5 1.17

17.5 -Ii.0 1.37

15.5 -2.5 _.3_

16.5 -2.5 3,00

17.5 -2.5 1.9_

18.5 -2.5 1.79

19,5 .2,5 1._6

ib._ 22,_ i.2.
21.5 -2.5 .99

22.5 -2.5 .83

23.5 -2.5 .86

2_*5 -2.5 .88

3_.0 -1.0

3,.0 4.0

3,*0 5.0

3_*0 6.0

36.0 6.0

38.0 1.0
38.0 2.0

_.o s.O

_.0 _.0

_.o 2,0

_.0 1,0

10.55 90

6.55 90

4.55 90

10.55 180

8.55 180

6,55 leo

3.55 100

Z.55 180

1.05 180

.63

3.05

1.85

1.71

1.55

.98

.74

1.67

1*52

1.04

1.01

I._0

.I. 9

.60

10.55 _ 1.128.55 .B3

6.55 0 .67

4.55 g .97
3._5 .91

2.35 0 .82

1.55 0 1,58

I*05 0 1.6_

10.55 _5 .70

6.55 45 *5_

_,55 _5 .81

2.55 _5 .77

aThermocouple Iocation_ for which z and/or _ sgations are provided are for models; x and y stations for these models are

measured [rom model origins.

b h measured in Btu/ft2-sec-°R.
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TABLE IV.- HEAT-TRANSFER MEASUREMENTS FOR VAPdOUS PROTUBERANCE S}LAPES; 6 - 1.50 INCHES - Continued

5, 2.8-[nch-Diameter Instrumented Cylinder and Dummy Cylinder 6.4 Diameters Upstream - Continued

(cO M = 4.44; R = 3.20 x !.06

hx, in. y, in. z, in. _, deg

Is) (a) .

2.u .0 .d9

12.0 .0 9.83

Z<J.5 ,0 1.77

28.0 12.0 1.21

29.:> _,.0 2.2e

28.0 .o 3.67

20.5 -5.0 3.7_

2_.5 -5.0 2.2_

3J,_ .0 b.O7

31.0 12.0 1.62

2,0 _12._ .86

2.3 12.0 .ST

12.Lt -12.o 1.23

12,0 12,0 1.0 t_

3c.u 1.0 3.10

31.0 2.0 3,_7

32.0 2.U 5.Or

32.0 3.0 2.51

32.0 6.0 2.2:,

3_.0 1.0 .55

3_,._) 2.0 1,9b

3_,.0 3.0 _.ob

36.L_ .o 1.51

38.U ._) 1.91

qu.o ._ 2.Zl

44.0 12.u 1.95

42.0 .0

_q.o .o .19

q8.o .u 1._ _*

52.,' .L,, 1.._8

52.0 12.0 2,00

55.0 .0 1.27

58.0 .0 1.35

58.0 12.0 1.30

4_.O -12.0 1.85

36.0 -8.0 1.85

36._ -3.0 2._.t

3_.0 -3.0 _.79

32.0 -3.0 _.lJ

3_J.o -3.0 z.21

2B._ -3.U Z.3_,

3,.0 -12.0 2.00

32.C -12.0 l.b6

3_.0 -12.0 1.30

19.0 -12.5 1.05

17.5 -ii.0 1.32

lb.5 -2,5 5.10

lb.5 -2.5 _.0 _*

17.5 -2.5 3,b_

19.5 -2.5 L.88

2J.5 -2.5 1.89

21.5 -2,5 1,30

22.5 -2.5 i,lb

23.5 -2.5 .97

2_.5 -2.5 ,86

10.55 90

_.55 90

2.55 90
34.0 4.0 _.99

34._ 5.0 z.t ,i'

34.0 6.0 1.73

36._ 6.0 1.66

38.0 1.0 .61

36,0 2.0 .73

4_..0 6.0 1.67

_q.o q.0 ._0

44.U z.o .69

q4.U 1.0 l._a

.2v

.35

.41

lO.b5 O .52

8.55 0 .54

6.5_ 0 ._2

_.59 0 .69

3.55 0 .80

2.55 0 .6B

1,55 0 1.16

1.05 0 1.28l O. _.5 a ,5_

6.b5 45 .33

t.._5 _5 .53

2.55 _5 .67

I
DO
0
DO

aThermocouple locations for which z and/or _ stations are provided are lor models; x and y stations for these models are

measured Irom model origins.

b h measured in Btu/ft2-sec-OR
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 - 1.50 INCHES - Continued

5. 2.8-[nch-Diameter Instrumented Cylinder and Dummy Cyllnder 6.4 Diameters Upstream - Concluded

(e) M= 4.44; R - 1.89 x 106

h

x. in. y, In. z, in. _, deg

(a) (a) ....

2.6 .c_ .04

12.0 ,0 8,19

20,5 .0 1,68

28.0 12.o .90

28,0 _.o 2.09

28.0 .o _°q7

20.5 -5.0

24.5 -5,0 2,03

3O,0 ,O b,19

31.0 12,0 1,40

2._ -12,0 ,82

2,0 12,0 .64

12.0 -12,0 1.2J

12,0 12.0 1,02

3u,O 1,0 3,_0

31.0 2,0 q.04

32.0 2+0 Zt,ll

32,0 3.0 z._O

32,0 6,0 2,_,_

34,0 2,0 2,1_

3_.0 3*0 Z.7_

30,0 ,0 1,49

40.0 .0 1.3'2

44.0 12.0 d.28

42.0 ,0 1 ,bB
40.0 ,0 1,oz

52.0 .o t.i_

52.0 12.0 1.25

58.0 ,0 1,15

58,0 12,o ,vO

44.0 -12.0 Z.07

36.0 -8.0 1.75

36,0 -3,0 1,79

34,0 -_,0 _,79

30.0 -3.u 1,6_

20.0 -3,0 2.31

34,0 -12,0 [,96

32.0 -12.0 1.79

30.0 -12,0 1.30

19,0 -12.0 1,1_

17.5 -ll,O 1,29

1_,5 -2,5 5.0_
16,5 -2,5 3.66

17.5 -2.5 Z.lJ

18.5 -2.5 1,6).

19,5 -2,5 1,15

21,5 -2.5 l.lq

2_.5 -2.5 .61

6,_0 90

4.55 90

2.55 90

1.05 180

34.0 5.0 i._1

34.0 6.0 1.5c9

36,0 6.0 1.23

38.0 1.0 .85

_6,.0 8.0 1.04

44.0 6.0 .91

44.0 _,.o . l,+

64,0 1.0 1,23
I0.5_ 0

8,55 0

6.55 0

4.5_ 0

3._5

2.55 00

i,_5 0

1.05 0

10.55 45

6.55 _5

4.55 45

2.55 45

h

.2g

,51

.50

,30

,56

,50

,53

,96

1,06

,28

,31

,SO

aThermocouple locations for which z and/or _ stations are provided are for models; x and y slatlons for these models are

measured from model origins.

b h measured in Btu/ft 2-sec-°R.
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TABLE IV,- HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 - 1.50 INCHES - Continued

6. 2.8-]nch-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameler_ Upstream, Of[set 26.5 °

(a) M = 2.65; R = 4.02 x 106

hx, in. y, in. z, in. _, dsg

2.0 ,0 1.02

12,0 .0 .96
2_.5 ,0 2.07

28.0 I2.0 1.71

28.0 4.0 1.97

28.0 ,0 3.83

2_.5 -5.0 1.2_

24,5 -b,u 1.4_

39.0 .0 _.b_

31.0 12+0 1.9l

34.0 .0 .Z8

2.0 -12.0 1.03

2.0 12.0 Jo02

12.0 -12.0 1.01

12.0 12.0 1.00

3¢.0 1.0 3._0

31.0 l.O 3.a7

32.0 2.0 3.62

3Z.0 3.0 2.56

32,0 6.0 Z.S2

3_.0 1.O .30

3_.0 2.0 ,9_

31.0 3.0 1.37

36.0 .0 ._4

3a.O .U .6_

_4.0 12,0 I._3

_2.0 .D

44.0 .0 1.04

_8.0 ._ 1.77
52.0 .0 1.89

52.0 IZ.O l.lO

55.0 °0 l.b_ j

58.0 .0 1.48 I
58.0 i_.0 1,00

36.0 -B.O l.g2

36.0 -3.0 l.Si

34.0 -3.0 _.B9

32.0 -3.0 3.77

30.0 -3.0 2.70

2S.O -3.0 2.21

34.0 -12,0 1.40

32.0 -IZ,O 1.27
30.0 -12.0 1.17

lg.o -1Z.3 1.00

17,5 -11.0 *96

15.5 -2.5 1.02

1b.5 -2.3 1.01

17.5 -2.5 1.0b

18.5 -2.5 1.22

19.3 -Z*3 1.31

20.5 -2.3 1._8

21.5 -].5 1.6_

22.5 -Z,3 1.70

23.5 -2*5 l.b_

24.5 -2.5 l,b2

34.0 -1.0

3_o0 5.0

34.0 6.0

36.0 8.0

3B.O l.O

38*0 2,0

• 4.0 8.0

44.0 b.O

_4°0 1.0

10.55 90

b.55 90

4.55 90

2.55 go
10.55 180

8._5 180
b°55 180

4.5_ 180

3.55 180

2°55 lJO

1,05 150
.b6

2,0J

2.b7

Z.45

2.07

.95

.42

1o10

,92

I.OB

2,oh

.50

.55

.70

i0,55 0 °67

a._5 0 .77

6.5_ o .77

4*55 0 .qo

_.55 0 1.69

I*05 0 I._l
I0.55 _5 .5_

2,55 45 I*I_

I
IX)
0
ro

aThermocouple locations for which z and/or ¢ stations are provided are for models; x and y stations for these models are

measured lrom model origins.

b h measured in Btu//ft2-sec-°R.
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TABLE IV - HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SHAPES; 8 - 150 INCHES - Continued

6 2 8-Ineh-Diameter Instrumented Cylinder and Dummy Cylinder 32 Diameters Upstream. Offset 265 ° - Continued

(b) M = 2.85; R = 2.50 x 106

y, in. z, In. _ deg h h

2.0

12,0

20.5

20.0

26.0

ZB.0

20.5

2,.5

30.0

31.0

34*0

Z.0

2*O

]2.O

12.0

3O.O

31.0

32.O

)2.O

32.0

)4.O

)4.O

36°O

38*O

40.0

44.O

42*0

44.O

48.O

52*0

52.O

55.O

58.O

5O.O

44.O

)6*O

34°0

32.0

30.0

28°0

34°0

)2.O

3O.O

19.0

1T.5

15.5

Ibo5

17.5

_,e,5

20°5

21.5

22o5

23._

24.5

3&.0

34.0

34°0

34.0

36.0

38°0

4*°0

44°0

4_o0

44.0

44°0

.0 l*00

•0 I.QI

°0 2.15

12.0 1.75

4.0 1.94

• 0 4.11

-5°0 1.12

-5.0 1°38

°0 5°07
t2.0

1.93

°0 .25

-12.0 1.01

IZoO 1.0_

-12.0 1.0_

1Z*U Z.01

I°0 3.61

2°0 3.5_

2.0 3.63
3.0

2.Z_

6°0 2.83
I°0

2.O ._I

3.0 Z.Zb
.0

.49

• 0 .67

°0 °57

12.0 I*59

°0 .58

°0 I*0_
°0

L°_8

•0 2.t7

IZ.0 1.08

°0 I°68

°0 1°57

12.0 1.07

-IZ*0 1.7B

-8°0

-3°0 I°85

-3.0 1.80
Z*64

-3.0 ].77

-3.0 Z°65

-3°0 _.zl
-12°0

-i2°C 1.38
1.19

-12.0 1.08
-12.5

-11.0 1°02
-Z.5

-2.5 1.00

-2*5 *90
I*0?

1°29

-2°5 io5_

-Z.5

-Z*5 1*6_

-2.5 1.7_

-2.5 1.57
1.66

I0°_5 90

4°55 9O .52

Z.55 9O .63

I0.55 180

8.55 180

6.55 _80

)°55 180

Zo55 100

Io05 I00

-1o0

5.0 1.93

6°0 _,73

i,O 2,09

2,0 ,67

8°0 "_

6°0 1o00

4°0 *81

Z.O 1.13

1.0 l.a]

0 1.90

08°55

6,55 _4,55

),55 O

2,55 0

1.55 0

1o05 _10°55 4

6,_5 45

4°55 45

Z°55 45

.68

.75

.69

.84

] .03

] .70

.5_

.61

1.01

aThermocouple Iocatlons for which z and/or @ stations are provided are for models; x and y stations [or these models are
measured from model origins.

b h measured In Btu/It2-sec-OR,
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 - 1.50 [IqCHES - Continued

6. 2.8-1nch-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upslream, Offse( 26.5 ° - Continued

(c) M = 2.65; R = 1.37 x 106

x, in. y, in. a, in, _, deg

la_ (a}

2,0 ,0 i*00

12.0 .C ,94

2O.S ,0 Z.23

28.0 12,0 1.84

28,0 _,0 2,36

28,0 .0 #.59

20.5 -5.9 1,22

24.5 -5.0 l.b5

30.0 *0 6.14

31.0 12,o 2,14

3_.0 ,0 .20

Z,0 -12,0 1+01

2,0 12,0 .94

12.0 -12,0 1.00

t2,0 12.0 .88

30,0 1.0 3.9T

31.0 2.0 4.Z5

_2,0 2,0 3._6

32,0 3.0 Z,41

32,0 6.0 3.27

34.0 l.O ,2_

34.0 2.0 ,83

34.0 3.0 i.oe

3e,o .o ._2

38.0 ,C .b4

_0.0 ,o ,55

_4.0 12.o 1.51

_Z,O .0

44.0 .0 t.O?

48,0 ,0 1.6_

52.0 ,0 1,89

52.Q 12.0 l. Z2

55.0 ,0 1,8_

58.0 .0 1,65

58.0 12,0 I,15

44,0 -12,0 1,90

36,0 -8,0 Z,06

36,0 -3.0 1,66

34._ -3,0 2.b6

32,0 -3,0 3.91

30.0 -3,0 2.82

ZS,0 -3,0 2.29

34.0 -12,0 1.38

32.0 -12,0 l,Z9

30,0 -iZ.O 1,18

19,0 -12.5 ,96

17.5 -ll,O 1,00
15,5 -2,5 1.02

16,5 -_,5 .99

17.5 -2.5 1.18

18.5 -2,5 /=39

19,5 -2,_ 1,42
20.5 -2,5 1.62

21.5 -2,5 1,84

22,5 -2.5 1,?1

23,5 -2,5 1.82

Z_.5 -Z,5 1,ee

i0.55

6,55

3g,e

3w.u

34,o

3e,o

38.0

38.0

_4.0

4W,O

_4.0

4_.0

44.O

90

90

4,55 90

2,55 90

3,5_ 180

1,05 180

%0

5,0

6,0

6,0

1,0

2,0

e.cJ

6,0

2.0

1,0

1fl,55

8,55

6.55

%55

3.55

2,55

1.05

10.55

8.55

2,55

oo
0

0

0

0

0

0

_5

45

45

_5

°#9

t,88

3.07

2,78

2.31

,a9

,Z7

.90

i. 9G

2,08

.56

.72

,66

,85

1,01

1.28

1.31

1.53

.54

.5¢.

,58

.86

I
DO
0
DO
-b-

aThermocouple locations for which z and/or ¢ stations are provided are for models; x and y stations [or these models are

measured from model origins.

b h mea_ared in Btu/ft 2-sec-0R,
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 1.50 INCHES - Continued

6. 2.B-Inch-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream, Offset 26.5 °

(d) M=3.51; R.4,13x106

- Continued

x, tm y, in. z, In @, deg _ h
('} (al

2,0 .0 I+01
12,0 .0 i,Ol
2G.5 .o 2.20
28.0 12.0 1.66
28.0 _,0 2,21
28,0 ,0 5.31
20,9 -5.0 1.27
24.5 -5.0 1.54
3_.0 .0 e.29
31.0 12.0 2.37

2.0 -12.0 1.03
2.0 12.0 1.oo

12.0 -12.0 1.02
12.u 12.0 1.00
30.0 l.O _.oo

31.o 2.o 4.50
32.0 2.0 5.30
32.C 3.0 3.38
32.0 6.0 3.52
34,0 l.O .3e
34.0 2.0 I*IL
36.0 3.O 1.7e
36.0 .0 .b2

38.0 .0 .78

_4.0 12.0 I*9_
42.0 .0
44.0 .o 1.Z4

48.0 .O 1,87
52.0 .0 I.bO
52.0 12.0 1,29
55.0 .0 1,_5
58.0 *0 t.50
58.0 12,0 .99
&_.o -12.o l.a5
3e.o -8.0 1.97
36,0 -3,0 2,12

34.0 -3.0 3.8C
32.0 -3.0 5._2
30.0 -3.C 2.97

28.0 -3,0 2*bO
3_.0 -12.0 1.62
32.0 -12.0 1.5_
3U.O -12,0 1.3_
19.0 -12.5 .Te
1?.5 -11.0 I*01

L5.5 -2,5 L*O8
16.5 -2.5 1.03
17.5 -2.5 1.20
18.5 -2,5 I*_4
19.5 -2.5 1.5_
20.5 -2.5 1.72
21.5 -2.3 1.80
22.5 -2.5 1,84

23,5 -2.5 _.75
24.5 -2.5 1.75

10.55 90 .28
6.35 90 ,37
4.55 90 .38
2.55 90 .52

10.55 t80
B*$5 IBO
_.55 IB0
1.05 180

3_,0 -l.O .44
34.0 _.O 2._8
34.0 5.0 3.3_

34e0 6.0 _.99
3610 6.0 2.39
38,0 I.O ,82
38.0 2.0 .31
4_.0 8.0 1.1_
44.0 6.0 .99
44,0 4.0 A._
44,0 2.0 1.83
4a.o 1.o 2.32

lO.5_ 0 .b5
8._5 o ,82

6.55 _ .824.55 .82

_.55 _ 1.372.55 1.51
i.55 o 1.o2
1.05 0 2.52

10.55 45 ,_3
6.55 _5 .5_

2.55 65 .78

aThermocouple Iocatlona for which z and/or _ stations are provided are for models; x and y stations for these models are
measured from model origins.

b h measured in Btu/ft2-eec-oR.
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TABLE IV. - BEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; _, = 1.50 INCHES - Continued

6, 2.8-[nch-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream, Oflset 26.5 ° - Continued

(e) M- 3.51; R = 1.67 x I06

K

in. y, in, z, in. 7, degx,

(_1 {a) .

2.O .b _*03

L2.0 .0 .9_,

28,0 12.0 1.76

28.0 _..0 2- _'V

28.0 .0 _.8'*

2u.5 -5,0 1.29

24.5 -5.0 1.75

_0.0 .0 a,23

31.0 12.0 _C.I?

}%o0 .0 ,2_

2.0 -12,0 .91

2,0 ]2o0 1,09

12.0 -12.0 .9B

12.0 12,0 .9_

30.0 1.0 5.00

31.0 2.0 5.54

32.0 2.0 5.90

32.0 3.0 3,71

32,0 6.Q _,25

5_.0 1.0 .30

3_,.0 2.0 .96

54.0 5,0 1,59

36.0 .O .56

)8.0 .0 .79

_o.o .o .81

_,0 12.0 2,09

_2.0 .O

48.0 ,U 1.gO

52.0 .0 l.T_

52.C 12.0 1.30

5_.0 ,O },5_

58.0 .0 I,_9

58,D 32.0 I.O}

_4.0 -12.0 2,05

36.0 -8,0 2.08

36.0 -3.0 1,81

)_..0 -3.0 3.76

3_.0 -3.0 5.61

50.0 -5.U _.27

2B,0 -5,0 _.8 I*

_..0 -12.0 l.sg

32.0 -12*U 1.78

50.0 -12.0 1,_.8

19.0 -12.5 1.13

II.5 -11.0 l.lb

15,5 -2.5 1,09

i0.5 -2.5 I,09

17.5 -2.5 1.34

lB.5 -2,5 I 1.77

19.5 -2.5 1.77

20.5 -2,5 1,9.%

21,5 -2.5 1,77

22,5 -2.5 1.69

23.5 -2.5 1,70

2_.5 -2.5 1.87

h

30.95 90 .33

b.55 90 .36

4.55 90 .39

2.55 90 .48

10o55 IBO

I*05 180

)w.o -I.0 ._7

34.0 5.0 }.5>

34.0 6.0 3._3

56*O _.0 _.3_

38,0 1o0 ,88

38.O 2,0 .21

_4,0 8,0 1,12

44o0 _.0 1.05

4_.0 4.0 L.18

_.0 2.0 1.52

_.0 1.0 _._0

I0,55 0 .b_

8,55 0 .77

6.55 0 .83

3.55 0 1.17

2.55 0 I._2

1,55 0 I._7

1,0_ _ 2.2_

_.55 _5 .57

2._5 . _5 .77

!

to
0
DO

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from mode[ orlglns.

b h measured in Btu/ft2-sec-°R.
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TABLE IV, - HEAT-TRANSFER MEASUREMENTS YOR VARIOUS PROTUBERANCE SHAPES; 5 • 1.50 INCHES - Continued

6. 2.8-1neh-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream, Oftset 26.5 (_ - Continued

x, in,

2.0

i2.0

2o.5

28.0

28.0

28.0

20.5

2_.5

3o,0

)I.Q

2.0

2.0

12.0

12.0

30.0

)l.O

32.O

32.O

32*O

34,0

35°0

4O.O

44.O
_2.0

48.0

52.0

52.0

55.O

55.0

55°0

¢-a°O

36.0

36.0

34.O

32,0

3O.O

28,0

3_.0

32.O

3O.O

17°5

15°5

16.5

17.5

18.5

19.5

2O.5

21.5

22,5

_3°5

24.5

_6.J

4a.o

a4.0

y, in. z, in. _, deg

is} is)

.0

.o

.0

12.o

A.O

.0

-5.0

-5.0

.o

_2°o

-12.o

-iZ.o

12.0

1.0

2.O

2.O

3.0

6.0

3,O

.0

°0

lZ.o
.o

°0

.0

12.0

.o

.0

12.0

-IZ.o

-8.0

-3.o

-3,o

-3°0

-3,0

-i_.0

-I_.O

-ll.O

-2.5

-2.5

-2.5

-2._

-2.5

-2.5

-2.5

-;Z.5

-2°5

5.0

6 •

5.0

t,o

8.0

6.0

2.0

1.0

a.55 90

(f) M = 4.44; R - 4.45 x 106

h

1.ol
.74

2.3t

2.oi

5._Z

1.30

5.a9

1.07

3.50

5.37

5._0
_,69

3,27

1.10

z,ol

1.17

1.91

1.0_

1.61

L._3

_,32

3._2

5.5_

z.b_

1.71

1.17

.91

3.0_

I°90

1.73

°b9

3,_a
Z._5

1°_2

i.o_

2.2_

2.06

10.55 0 .36

B,55 0 .50

6.55 0 .55

4.55 0 .55

3.55 0 .B2

2.55 0 1.06

1.55 0 .a_

1.05 0 I._7

10._5 _5 ,2_

6.55 _5 .29

2.55 _5 .61

aThermocouple locations for which z and/or _ stations are provided are Ior models; x and y stations for these models are

measured from model origins.

h h measured in Btu/tt2-$ec-oR.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 1.50 INCHES - Continued

6+ 2.8-Inch-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream, Offset 26.5 °

(g) M ffi 4,44; R - 3.16 x 106

x, in.

- Continued

h h

y, in. z, in. _, deg _

(_ (a) .

20.5 .0 2.05

2B.O 12.0 _.)6

28.0 _.0 2.1)

2B.O .O 5.62

2U.5 -5.0 1,33

24.5 -5.0 1.30

30.0 .0 6.05

31.0 12.0 2.2T

2.0 -12.0 .93

2.0 12.0 l*tl

IZ.O -12.0 .92

12.0 12.0 1.07

30.0 1.0 5.t6

31.o 2.0 _..77

32.0 2.0 b.17

3Z.O 3.0 3.96

3Z.O 6.0 2.97

34.0 2.0 .97

36.0 .0 .90
38.0 .0 .96

40.0 .0 .$a

44.0 iZ.O 2._2

++o o .+1
52.0 iZ .O J.60

5_,.0 .0 I.I0

58.0 12.0 .97

4_.0 -12.0 1.56

36.0 -8.0 1.50

36.0 -3.0 1.68

34.0 -3.0 3.6g

32.0 -3.0 b.b9

30.0 -3,Q 2.83

28.0 -5.0 2.60

3_.0 -12.0 1.I0

32.0 -12.0 l.bZ

30.0 -12.0 1._I

19.0 -1Z.5 L.87

16.5 -2.5 I.I0

17.5 -2.5 1.#I

13.5 -2.5 _o57

19.5 -2.5 1.30

2o.5 -2.5 l.g8

21.5 -2.3 1.81

Z2.5 -2.5 1.65

23.5 -2.3 1.74

24.5 -2.5 1.63

34.0 4.0 1.97

34.0 5.0 Z.65

34.0 6.0 2.Q6

36.0 6.0 2.20

38.0 1.0 1.12

3B.0 2.0 .43

44.0 6.0 [ .92
44.0 4.0 1.00

44o0 2,0 _o61

_4.0 1.0 1.75

10.55 0 .36

8.55 0 .43

6,55 0 .48

4.55 _ .60
3.55 .8_

2.55 _ 1.15
1.55 .90

1.0_ _ I._010.55 _ .Z4

6.55 45 .31

4.5b 45 .35

2,55 #5 .5_

!
ro
o
_0

aThermocoupte locations [or which z and/or _ stations _re provided are for models; x and y stations for these models are

measured from model origins.

b h measured in Btu/ft2-sec-°R.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOB VARIOUS pI_OTUBEHANCE SHAPES; 5 - 1.50 INCHES - Continued

6. 2.8-1nch-Diameter Instrumented Cylinder and Dummy Cylinder 3+2 Diameters Upstream, Offset 26.50 - Concluded

(h} M=4.44; R=2.14xlO 6

h

x, in. y, in. z, In. _, deg

2,0 ,O l.ll

12.0 .0 .92

20.5 ,0 2.97

28.0 12.0 1.52

28,0 _.0 Z.58

2B.O *D 9.16

20.5 -5,D

24.3 -5.0 2.00

30.0 ,0 10.08

31.0 12.0 2.51

2.0 -12o0 .98

2.0 12,0 .93

12.0 -12+0 .96

12.0 12,0 .92

30.0 I,C 5.15

31.0 2,0 8.05

32.0 2,0 5.70

32.0 3,0 5.24

32.0 6.0 5.06

34.0 l*O .31

34.0 2.0 1.33

34.0 3.0 1.82

36.0 °0 .82

38.0 ,0 1.06

40,0 .0 1.16

44*0 12.0 3.15

42.0 +u 1.01

48.0 .O L.50

52,0 ,0 L.74

52.0 12*0 1.24

55.0 *0 1.30

5@*0 ¢0 1.18

5B.0 12.0 .83

44.0 -12.0 1.94

_6.0 -8,0 1.8_

36.0 -3.0 2.80

4.8_
34*0 -3,0

32.0 -_.0 6.30

30.0 -3.0 3.09

2B.O -3.0 3.28

34.0 -12.0 2.01

32.0 -t2°0 2.27

30.0 -i2.0 1.87

17.3 -lI.O .89

_5.3 -2.5 1.03

16.3 -2.5 1.05

17.5 -2.5 1.97

18.5 -2°5 1.69

19.5 -2.5 _*04

Z0.5 -2.5 Z.16

22,_ -2._ 2.25

23.5 -2.5 1,72

2_.5 -2,5 1.55

6.55 90 .21

2.35 9O .3O
34,0 -t.o .59

34,0 _.0 Z.9_

34,0 _.0 _.52

3_.0 6.0 3*79

36.O 6.O 2.66

38*O 1.0 1.45

44.0 _.0 1.04

44,0 6.O .91

44,O 4.O 1,01

_*0 2,0 2.Z6

_4.0 1.0 2.13

10.55 0 ,46

8.55 0 *_5

6.55 0 .6_

4.55 0 ,73

3.55 0 l*Og

Z,55 0 1,47

1.55 p I*04

I*05 _ 1.71

6.55 45 .39

2.55 45 .69

aThermocouple IocationB for which z and/or _ staHorm are provided are for models; x and y stations for these models are

measured from model origins.

b h me_ured in Btu/R2-sec-OR
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TABLE IV - HEAT-TI_ANSFEH MEASUREMENTS FOH VARIOUS PROTUBERANCE SHAPES; 5 = 150 INCHES - Continued

7. 2.Sqnch-DiamelL+r Instrumented Cyhnder a.d Dumn_y Cylinder 3.2 Diameters Upstream, Offset 45 °

(a) M - 2,65; R = 2.64 x 106

x, in. y, In, z, in. _, des

(a_ lal

20,5 .0

ZB,O J2.0

ZB,O 4.0
28,0

24.5 -5,0

31*0 12._
34.0

2.0 -12o0

Zo0 12.0

12°0 -12.Q

12.0 12.0

31,0 2.0

32,0 2*0

32°0 3*0

32.0 6,0

34*0 I*0

3a*0 2.0

34*O 3*0

36.0 *0

38.0 .0

4O*0 .O

44*0 IZ._42.0

44*0 *_48*0

52*0 .0

5Z*O 12*0

55.o °O

58,O .0

58,0 12.0

4_*0 -12,0

36*0 -8,0

36,0 -3*0

3_.0 -3*0

32*0 -3.G

30,0 -3.0

28*0 -3.0

34*0 -12.0

_2*0 -12.0

30*0 -L2,O

19.Q -12°3

_7*5 -II.O

15.5 -2.5

16.5 -2.5

17.5 -2.5

I_,5 -2.5

19.5 -2.5

20*5 -2*5

21,5 -2*5

2Z*5 -2.5

23.5 -2.5

24*5 -2*S

34.0

34.0

3_.0

3q,0

36,0

38,O

3a.O

44.Q

_4*0

+4,e

44*0

-i,(_

4*0

5.0

6°0

6.0

i*0

2,0

B°0

b*0

2,0

1,0

10,55 90

6.55 90

4,55 90

2*55 90

I0,55 180

8*55 leo

_.55 18o

_.55 IB0

_,55 IBO

2*55 leo
1,_5 IoO

i 1,o5 LSO

io.55 0

8*55 0

6,55 0

4.95 O

3.55 0

2,55 O

I*55 0

1*05 0

IC,55 _5

6.55 45

_,55 45

Z,55 45

h

I*O0

L,0b

1,2b

1.b9

2,57

,95

1.2]

1.14

1*19

.99

l*Ol

1,00

1.O0

_°B7

5*2O

1.63

1.62

2.96

2,b8

2.0B

1.b2

1.15

*90

.93

1.38

,93

1,12

1°09

2,?4

3.2_

_.07

2.46

2.24

1,29

I° 16

,99

.96

l*O0

,gb

1.O0

*95

1.02

1.21

_.2_

,79

.89

.9L

1.93

1,67

|,99

L._6

L.31

.99

l.lO

.96

I*03

1,12

.67

I*15

l,Ol

I

(D

aThermocoupte locations for which z and/or _ statxons are provided are for models; X and y stations for these models are

measured from model origins.

b h mea.sured in Bt_/ft2-sec-°R.
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cu
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I

x, in

2,6

12o0

20.5

28.0

2B,0

28.u

2u.5

2_.5

30,0

31.0

3_.0

2,0

2.0

12.0

12,0

3o.0

]I .o

32.0

32.0

32.0

34.O

34.0

34.0

36.0

3a.o

_o.o

42.0

44.O

48.0

52,0

58,0

44,cs

36,0

36.0

3_.0

32.0

3U.U

28.0

32.0

}u.O

19.0

L7.5

L5.5

L6.5

17.5

).8.5

19.5

20.5

Zi.5

22.5

23,5

2_,.5

3_.0

34.0

34.0

34.0

36.0

38.0

38.0

_4.0

_4.0

_.0

_4.o

_,o

TAB[.]:] IV. - HEAT-_I I{ANSF}<t{ MEASURI<MENTS FOR VARIOUS PI{OTUBERANCE SHAPES; ,5 = 1.5(} INCHES - Continued

7. 2./t Inch l)lameter hmlrun)enled Cylinder and Dummy Cylinder 3.2 D_an/_lers Upstream, Offset 45 u - Cqlnlinued

(b) M = 2,65; R = 1.32 x 106

h

y, in, z, in, ¢, deg _bo "L

60
.93

.0 .91

.o 1.24

12.0 1._6

_,.0 2.74

.v 2,46

-5,0 ,91

-5.0 1,19

.0 7._I

12,0 l. Zl

•0 l,ll

-12,0 ,9?

12.0 ,90

-l@,O ,96

12.0
.SB

1.o 5.5B

2.o 5._8

2,0 5o:18

3.0 Z.91

6.0 _..58

l.O 1.37

2.0 3.04

3.0 d.7_

• 0 £.19

.o z.ol

12.0 Z.22
.o

,9 1.08

.o t.O_ *

• 0 .a_

12,0 I.]8

.o 1.J6

12.0 1.4,_,

-12.0 l.g_

-8.0 1.95

-).0 _.36

-).o J.88

-3,0 _.zI

-3.0 2.1g

-IZ.O l.)_

-IZ.O I._

-lZ.O 1.2z

-IZ.5 .98

-ll,O .90

-2.5 .v]

-2,5 ,_a

-2,_ .g]

-2.5 .91

-2,'_ I.zZ

-2._. 1.zt,

-Z.5 1.40

I0._5 90

6.55 90 "_

.7S
2.55 90 .7_
8.55 iBO

4.55 180

3.55 180

2.55 180

1.55 IeO

1.05 Ia0

-1.o .85

4*0 Z.oZ

5.0 l.?_

6.0 _.6_
6.0
1.0 2.04

2,o 1._
.96

8.0 1._8

6.0 .9_

_*0 ._0

Z.O 1.03

1.0 i.o9

10.55 0 .B6
8.55 0 ._

6.55 0 1.,32
_.55 0 1.23

3.55 0 .9_

2.55 0 .9_

1.55 0 .S6

1.05 0 ._s

I0,55 45 .7_

6.55 _5 .90

4.55 _5 L.Ol

2,55 _5 .86

aThermocouple }ocation_ for which z and/or _ stations are provided are (or modets_ x and v stations [or these models are
measured from model ozigins.

b h measared in Btu/R _ see-OR.
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TABLE IV, - HEAT-TRANSFER MEASUREMJENTS FOR VARIOUS PROTUBERANCE SHAPES; b • 1.5{} INCHES - Continued

7. 2.{}-Inch-Di=meter Instrumented Cyllnder and Dummy Cylinder 3.2 Diameters Upsheam, Offset 45 ° - Continued

(c) M • 3.51; R • 1.63 x 106

hX, in. y, in. z, in. _, deg
A_

(=) (a)

2.0 .0 .95

12.0 .0 ._5

20.5 .0 1.3_

28*0 12,0 2._2

28.0 _.0 3.70

28*0 .0 2.66

20.5 -5.0 1.t0

2_.5 -5,0 1.78

30.0 *0 IZ.71

31.0 12,0 1.15

34.0 .0 L.73

2.0 -12.0 .90

2.0 12.0 .9_

12.0 -12.0 .8_

12.0 12.0 *eb

30.0 l.O 9.36

31.0 Z.O 8.06

32.0 2.0 _.11

_2.0 3.0 3.81

32.0 6.0 2.20

34.0 l.O 2.69

34.0 2.0 _.17

34.0 3.0 3.90

36.0 .0 Z._B

38.0 .o _.36

40.0 *0 I.SZ

_4.0 12.0 2.5l

_4.0 .0 .96

_8.0 .0 .50

52.0 .0 .7_
52.0 12.o l.Je

55.0 ,o .72

58.0 .0 .73

58.0 i2.0 I._9

_4.0 -12,0 1.86

36.0 -e.o 2.04

36.0 -3.0 3.02
3_.0 -3.0 5.57

32.0 -3.0 6.6_

30.0 -3.0 3.6_

28.0 -3.0 _.9_
3_.0 -12.0 1.70

32.0 -12.0 1.71

i0.0 -12,0 l.b_

19.0 -12,5 .86

17.5 -ll°O 1.01

16._ -Z.5 .8_

17.5 -2.5 .7_

19o5 -2.5 1.02

20.5 -2.5 1.58

21.5 -2.5 1.13

22.5 -2,5 1,1_
23.5 -2.5 1._

2_.5 -2.5 1.93

34.0 -l.O

3a.o _.0

3_.0 5.0

3_.0 6.0

36.0 6.0

38.O 2.O

44.O 0.0

44.0 6*U

44.0 2.0

_.0 l°O

10.55 90 .96

6o_5 90 1,1_

_.55 9O ]*03

2.55 9O 1.13

I0.55 180

b.55 180

3.5_ 180

1.55 180

I°05 180

2.71

2.2U

_*OJ

1.98

1._3

1.75

1.09

.80

.72

1.0_

10.55 0 2o2@

8.55 0 1,46

6.5b 0 1.91

_.55 0 _.35

3.55 0 1.9_

2*55 0 1.19

1.55 0 "_

I*05 _ *_10.55 4 _.7_

6.55 _5 1.61

4.55 _5 1.74

2.55 _5 1.59

I
co
0

aThermocouple locations for which z and/or _ stations aye provided are for r_odels; x and y stalions for these models are

measured from model orlglns_

b h me_tsured in Btu/ft2-sec-°R.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 " 1.50 INCHES - Continued

7. 2.8-1rich-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream, Offset 45 ° - Concluded

(d) M - 4.441 R - 3.20 x 106

h
_'(: '

x, In. y, in, z, In. g l "L_--

(a)

2.u .0 _.J6

12.0 .u 3.90

2u*_ ,o 2,bb

28.0 12,0 3._l

28,0 4.0 9°54

28,0 .0 5._

20,_ -5,0 }°13

31.0 12.0 g.16

}_.o .u l.?J

2.0 -|2,0 3.30

2,0 12.0 9.JO

12,0 -12.0 3,e6

12,0 12.0 3.93

3o,0 l*O b.79

3t,O 2.u b.82

32,0 2.0 b._a

32.0 3.0 5.84

32,0 6,_ g.Wl

3_,0 1,_ g.18

34,0 2.0 3.30

36.0 .o Z.uJ

38,0 .o 2.3_

6O,O .0 I°78

44,0 12.0 3._b

_2.0 .o

_4.1_ .U t. J4

_8,0 .0 1.Z8

52.0 .0 1.05

52,0 12,0 2.32

55,0 .o l.o9

58.0 .o I.O_

5B,O 12.u _.47

64+0 -12°0 1.85

36,0 -8.0 2._0

36.0 -3,0 _+28

34.0 -_,D 4._8

32,0 -3.0 5.09

30.0 -3.0 _.71

28,0 -3.U _.21

3W.O -12.0 2.21

32.0 -12.0 2.20

19+0 -12.5 3.19

t7,5 -ll.o 3.35

15,5 -2.5 3.69

16.5 -2.5 _.gg

17.5 -2.5 4.00

1B.5 _2°5 3.67

19,5 -2.5 3.11

20,5 -2.5 3.70

21,5 -2.5 2.74

22+S -2.5 2.eu

23°5 -2,5 2.@8

24.5 -2.5 2.39

3q+O -I.U

3_.0 4.0

34,0 5.0

36,0 6.0

38,0 1,0

38,O 2.O

_,0 8,O

_4,0 b,O

_°0 4.O

4_.0 2.O

_4.0 1°0

10.55 90

6.bS 90

_.55 90

2.b5 90

2.55 leo

i.55 IBO

10.55 O

8.55 O

6.55 O

4.5b O

3.55 0

2.55 o

1.55 0

t.05 O

I0.55 _5

6.55 45

_.55 _5

2.55 45

1.90

W.01

4.06

_._7

3.09

1.71

1.7_

z°b9

_.09

,5_S

.8q

.92
1.2_.

1.30

1.51
1.57

1._.]

1.1o

.86
1.07

t.Cl_

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from model origins.

b h megstlred in Btu/ft2-sec-OR.
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TABLE IV. - HEAl' TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAI_ES; _J $ 1150 INCHES - Continued

8 . 218-Inch-Dianleter hlslrumented Cylinder and Cap ['hit(.

hx, in. y, in, z, in. j, deg _LL

f_) (a)

2,0 ,0 ,g9

_2,0 ,0 .89

20,5 ,U .9_

28.Q 12,0 .86

28,0 _,0 ]°70

28,O ,0 _.J_

23,5 -5,O o89

2_°5 -5,O ,8_

3_,0 °0 5°6_

31°0 12°0 ,97

2°0 -12,0 .96

_,0 12.0 °89

12°0 -a2°O ,86

12,0 12,0 .$8

3_.0 1.0 3,77

3_._ 2°0 _o95

32o0 2°0 _o37

32,0 3°0 _°72

32,_ 6°O 1°_7
3_°0 1°0 °60

_,0 2.O 2,_

34,0 3,O _,82

3_°0 .0 _°77
38oU o0 _°_?

_o0 12o0 I X°_I

_2°0 °0 1°8_

4_.0 °0 1°91

°0 L°55

52°0 .0 L°29

52,O 12*0 X°_

55.0 °0 _°_1

58,0 12o0 _.10

_4°0 -12°0 1°_0

3_.0 -_°0 L,90

3_,0 -3.O _°80

_0°0 -3°0 1.97

2_°0 -_°0 _°21

32,O -12,0 ,9_

_0°0 -_2.0 °86

_9°0 -12°_ °82

17°_ -11°0 ,87

1_.5 -2°5 °89

1_°5 -2.5 °82

17°5 -2,_ .89

18°5 -2°5 .86

19o5 -2,5 ,8_

2O°5 -_._ o_9

2_°5 -2,_ .9O

22,5 -2°_ °9O

2_°5 -2°_ .86

Z_°5 -2,5 l°0_

3_.0 -l.0

3_°0 4*O

3_o0 5°0

3b°0 b°O

_8°0 1°o

38°0 2,0

_°0 6*O

_°0 2°0

1u,55 90

8.55 eo

_.55 90

10o_5 l_O

b,55 i_0

3.55 _80

2.55 _80
1,55 1_0

i0.55 0

8.55 0

b.55 0

4.25 0

J.55 u

_.55 0

1,55 0

i.05 0

_.55 _5

_,55 45

.62

2.78

2,27

i*b2

2*2_

2.20

1.29

l. O0

.62

.6_

.96

1.65

I°2C

] tel3

.72

I
i'o
0
PO

aThernlocoupie locations for which z and/or 0 stations are provided are Iol models; x and y stations for these models are

measured from modet origins.

b h measured in Btu/ft2-sec-°R.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 - 1.50 INCHES Conlinued

8. 2.8-1neh-Diameter Instrumented Cylinder and Cap Plate - Continued

(b) M = 3.511 R = 2.92 x 106

x, in. y, In. z, in. _, deg _ h

2.0 .6 i.12

12.0 *0 1.03

20.5 .0 1.02

28.c 12.0 1.07

28.0 _.0 2.61

28.0 .0 2.93

20.5 -5.0 1.03

2_.5 -5.C t.07
30.0 .g B.09

31.0 12*0 1.29

_4.0 .0 .47

2.0 -12.0 1.05

2.0 12*0 1.10

12.0 -12.0 l*ll

12*0 12.0 1*02

_0.0 1.o 5.B1

31.0 2.0 6*37

32.0 2.0 6.53

32.0 3*0 3.B2

32.0 6.0 2*16

34.0 1.0 ,o2

34.0 2.0 3.b_

34.0 3.0 4._5

36.O .0 Z.03

30.0 .0 _,18

_.o .o 1.93

4_.0 12.0 1.56

_2.0 .O

_4.o *0 2.27

4B*0 .0 2.30

32.0 .o 1.71

52.0 12.0 2*_5

55.0 .0 1.50

58*0 .0 1.28

58.0 12.0 2*05

44.0 -12.0 I*43

36.0 -8.0 L.60

36.0 -3.0 3.Oh

3a.o -3.0 4*51

32.0 -3.0 3.67

30.0 -3.O 2.77

28.0 -3.0 2.87

34.0 -12.0 1.22

32.0 -12.0 1.26

_0.0 -12.0 1.06

19.0 -12.5 1.04

17.5 -ll,O l*il

15.5 -2.5 I*02

16.5 -2.5 I*05

17,5 -_.5 1*0_

18.5 -2.5 1.08

19.5 -2.5 Z*O0

20.5 -2.5 L*O_

21,5 -2.5 1*0_

22.5 -2.5 l.Ob

23.5 -2.5 L.O*

24.5 -2.5 i.43

10.55 90 I.OB

6*55 90 ,64

4.55 90 1,1_

2.55 90 .84
I0.55 tso

8.55 180

6.55 180

_.55 180

3.55 180

2.55 180

1,55 180

1.05 180

10.55 0

8.55 0

b.55 0

4.55 0

3.55 0

2.55 0

1.55 0

1.05 0

10.55 _5

6.55 _5

_.55 _5

2.5_ 45

34.0 -i.0

3_.0 _.0

34.O 5*0

34.0 6.0

36.0 5.0

38.0 I.O

38*0 2*0

_.0 B*O

44.0 6.0

44.0 2.0

44.0 1*0

.71

_.61

2.5b

2.10

2.58

l,eo

2,82

2.22

2,00

1.2_

l,ll

1,81

3.00

2._9

1.92

2.01

1,76

,82

1,41

1.76

aThermocouple Locations for which

measured from model origins.

b h measured in Btu/ft2-sec-OR.

z and/or _ stations are provided are for models; x and y stations for these models are
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SHAPES; 6 • 1.50 INCHES - Continued

B. 2.8-Inch-Diameter Instrumented Cylinder and Cap Plate - Continued

(c} M = 3,51; H • 1.34 x 106

hx, in. y, in. z, in. _, deg

(al (a/

2,6 +6 .S@

12*0 .o .79

2o,5 .0 .';*0

28.¢ 12.0 .90

28.0 J**O _._1

28.0 .0 2.50

20.5 -5.0 .77

2_*.5 -5.0 .91

30.0 .0 9.30

31.0 12.0 *gJ

2.0 -12,0 .86

2.0 12.0 .9_.

12.0 -12.0 -79

12.0 12,0 .77

3u*O I*0 b*_

31.0 2.0 6.99

32.0 2.0 6.96

32,0 3.0 3.71

32.0 6.0 1,86

31,*0 2.0 2.56

3_.0 3.u 3.91

3b*O *0 l*gb

38.0 *0 2.1_

_O.O ,0 1.9_

+,4.0 12.0 1.33

42.0 .0

_4.0 .0 L.e2

48.0 *0 i._2

52.0 .0 1.5_

52.0 12.o ].97
55.0 .0 1.4_

58*0 *0 .91

58.0 12.0 1.73

44.0 -12.0 1.33

36.0 -8.0 1.4T

36.0 -3.0 2.07

34.0 -3.0 3*90

32.0 -3.0 3*90

30*0 -3.0 2.27

28.0 -3.0 2.57

3_*.0 -12,0 1.07

32*0 -12,(_ 1.3J

30.Q -12.0 i. OQ

19.0 -12,5 .92

17,5 -ii,0 .6_

15.5 -2.5 .92

16.5 -2,5 .91

17.5 -Z.5 .73

18,5 -2.5 .89

19.5 -2.5 ._3

20.5 -2.5 .92

21.5 -2.5 .77

22.5 -2.5 .7_

23.5 -2.5 .79

24.5 -2.5 1.41

I0.55 90 .O_

6.55 90 .57

_.55 90 .93

2.55 90 "_

3.55 tSo

1.55 i80
3_*0 -i.0 .73

3_*0 5.0 Z.ZO

3_.0 6*U 1.77

36._ 6*O g.08

3B.O I°0 1,30

3B.O 2.0 .88

_4.0 0.0 2*26

_.0 6.0 1.8@

_.0 _.0 I°29

_.0 Z*O 1.07

_4.0 1.0 1.76

I0.55 O 1.62

8*55 0 i*06

6.55 0 .79

• *55 0 1,36

3.55 0 2.12

2.55 0 2,01

1.55 0 1.5_

1.05 _ 1.15
10.55 _ i._5

6.55 45 .63

4.55 45 1.19

2.55 45 1*2_

t-
I

I'C
0
Po
4_

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from model origins.

b h me_Jsured in Btu/'ft2-sec-°R.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS pROTUBERANCE SHAPES; 6 = 1.50 INCKES - Conllnued

8. 2.8-lnch-Diameter _nstrumented Cylinder and C_p Plate - Concluded

(_ M = 4.44; R = 3,45 x 106

x, in y, in z, in. _, deg _ h

(a) (a) I_L

2.0 .u .77

12,0 .0 .93

2u.5 .0 .66

28.0 12.0 ,64

2_.U 4.0 2,00

28.0 .u 2.J6

20.5 -5.0 .3W

24.5 -5.0 .93

3u.o .0 7.1_

31,0 12,0 .92

2.0 -12.0 .80

2,0 12.0 .86

12.0 -12.0 .79

3_).0 1.0 4.88

31.0 2.0 _.68

32.0 2.0 6.2_

32.U 3.0 ).09

32.0 6.0 1,57

3_.0 l.u .6J

3_,0 2.0 2.98

34,0 3.0 3,_8

35.0 .0 1.58

38,0 .o t.7l

40.0 .0 l.b8

44.U IZ,O 1.07

42.0 ,O

_4.0 .o

48.0

1,65

• O _,0_

52.0 .0 1._8

52.0 12.v 2.03

55.0 .0 l.J_

58.0 .0 1.18

58.0 12.0 2.02

4_.0 -12.0 .92

36.0 -_.0 k.25

36.0 -3.0 2.7Z

34.0 -5.0 3.89

32.0 -3.U 3,_6

3_.0 -3.0 1.6'.

28.0 -3.0 2.],_

3_*0 -12.0 .9_

32,0 -12.0 .80

3O.O -12,0 1,01

_9.0 -12.5 .8_

l?.S -11,o ,67

15.5 -2.5 .77

16.5 -2._ .87

17.5 -2.5 ,8_

18.5 -2.5 ._'7

_.9.5 _2.5 .87

20.5 -2.5 ,9_,

21.5 -2.5 .16

22._ -2.5 .7_T

23.5 -2.5 .88

24.5 -2._ 1.58

10.55 90 .44

6.88 90 .3_

4.55 90 .42

2.5_ 90 .59

_4.0 -1.0 .75

34,0 +,0 2.66

)_._ 6.0 1.40

38.0 6.0 1.59

_8.0 I*0 1.27

_.0 2,_ ,98

4_.0 8.O 2.37

44.O 6.0 2.05

44.0 4,O 1.30

_4.0 2.0 t.08

_,0 I°0 1.81

10.55 0 l.e_

8.85 0 .62

6.55 0 .5_

3.58 0 la_

2.85 0 1.75

_.55 0 l°2B

l.O_ 0 .B9

I0.58 _5 .9_
6.55 _5 .5O

2.55 _5 1.23

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations (or these models are

measured from model origins.

b h measured In Btu/_t2-sec-°R



168

TABLE IV. - HEAT-TI{ANSFER MEASUREMENTS FOR VAHIOUS PROTUISERANC'E SHAPES; !. = 1.50 INCHES - Conhrlued

h h

]*DO
.99

1.02

1,01

,97

I,Z6

i°0o

z,19

°98

l°O_

/,01

°gB

z°z_

2.01

l,lt

l°bb

_,tb

2*OU

l,O2

l°w_

l,wO

_°zb

l,ll

l,zt

l,iU

°V8

i°0_

I,79

2,0_

l.sb

l°Oz

_,oo

_.o0

;,oQ

t,ol

1,0o

±.oo

_.0o

°99

looo

_,02

!
Po
0
Do
4-
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TABLE IV - HEAT-TRANSFER MEASUREK_ENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 1.50 INCHES - Continued

9. h4-Inch-Dianmter Instrumented Cylinder - Continued

O)) M = 2.65; R • 2.55 x 106

deg TeT]- _-_
h

x, in. y, i.. z, i.. , Tw, °H h Nat hc NSt, C K7-.

2,0 ,0 ,963_2 575,5 ,00926 ,000714 1,04

12,0 ,0 ,95885 571,9 *00289 ,000633 ,96

20,5 ,0 ,92999 572.5 *00293 ,000541 1,01

28,0 12,0 ,95485 570,$ *00309 ,000577 ,98

28,© 4.9 ,95885 572,5 ,00291 ,000637 ,96

20,5 -5,5 ,95999 572,5 ,00307 ,000672 1,02

24,5 -5,0 ,95942 571,9 *00297 ,000650 1,01

30,0 .0 ,97999 600,5 ,00667 ,001460 °00677 ,001&82 2,40

31,0 12,9 ,95713 571,2 *00509 ,000677 1,01

34.0 ,0 ,94342 574,2 ,00557 ,001219 ,009_7 ,001198 2,00

2.0 -12,0 ,96585 576,5 ,00318 ,000695 1.04

2,0 12,0 ,96456 570,2 ,00326 .000714 1,00

12,C -12,0 ,96685 576,5 ,00305 ,000668 1,0[

12,0 12,0 ,957t3 572,5 *00327 *000716 1,03

30,0 l,O ,97428 601.9 *00660 ,001_45 2.23

31,0 2,0 ,96685 589,9 ,00615 ,0013_6 2,09

32,0 2,0 ,96455 590,2 ,00651 °001425 .00659 ,0014@3 2,35

32,0 3,0 ,95599 580,2 ,00528 *001156 1,78

32,0 6,0 ,95999 5Y_,9 ,00353 ,00SY_5 i.IW

34,0 1,0 ,95085 574,2 ,00_83 .001057 ,00_69 ,001027 1,67

3_,0 2,0 ,94799 586,2 ,00609 ,001465 ,00575 ,001478 2,20

34,0 3,0 ,94742 579*5 ,00616 ,0013_9 ,006_9 ,001355 2,03

36,0 ,0 ,92513 565._ *00517 ,001|32 ,00508 ,00|112

3B.0 ,0 ,93199 569,9 ,0052_ ,001147 ,00525 ,001149 1,77

40,0 .0 ,93770 568,2 ,00488 *001068 *00_88 ,001068

44,0 12.0 ,96742 577,5 *0030l ,000659 ,99

42,0 .0 ,94227 570.2 ,00067 ,001022 .0016_ ,001010 1,59

44.0 ,0 ,95542 576,9 ,00478 ,001047 ,00458 .001003 1*70

48,0 .0 ,95827 577,2 ,0043B ,000959 ,00%38 ,000959 1,48

52,0 .0 ,95770 575,5 ,00_91 ,00085b ,00391 ,g0085b 1,29

52,0 12,0 ,95256 569,2 ,00309 ,000677 1,03

55,0 ,0 ,96113 576,5 ,00367 ,000803 ,0036? ,000803 I.22

58,0 ,0 ,96456 577,9 ,00376 ,000023 1,24

58,0 12.0 ,94799 566,2 *00906 .000670 ,97

58.0 -12.0 ,95015 5&7,2 ,00293 .000_41 .97

44,0 -12*0 ,97199 578,9 *00286 ,000626 Io05

36,0 -8.0 .96570 57_,9 ,00301 ,000659 1,05

36.0 -3,0 ,94970 575)5 ,00509 .001114 1,82

3_.0 -3,0 ,95085 584,9 ,00603 ,001320 ,00605 ,001325 2,11

32.0 -3.0 ,95827 580,9 ,00517 *001132 ,0051b ,00]130 1,84

30,0 -3.0 ,96513 584,2 ,00490 ,001073 ,00Lp95 .001086 1,65

28,0 -3,0 ,96570 575,9 ,00300 ,000657 1,i0

34,0 -12,0 ,96285 573,2 ,00289 ,000633 ,00289 ,000633 1,01

32,0 -12,0 ,96228 573,2 ,00283 ,000620 ,00283 ,000620 1,00

30,0 -12,0 ,96342 574,9 ,00298 ,000652 °0029? ,000650 1,01

19,0 -12,5 ,96_56 57_.5 ,0029S ,000_52 1,02

17,5 -Ii,0 ,96399 574,9 ,00321 ,000703 1,07

15.5 -2,5 ,96570 576,5 ,00315 ,000690 1,04

16,5 -2,5 ,95999 572,5 ,00902 *000661 ,00295 *0O0b_6 1,01

17.5 -_,_ .95a27 5_a.2 ,00_05 ,000668 ,00298 ,000652 1,01

18,5 -2,£ ,96570 575,9 ,00301 *000659 °00314 ,000687 1,01

19,5 -_,_ ,95942 572*2 ,003_3 ,000707 ,00318 .000696 1,08

20,5 -2.5 *95713 571,5 ,00309 *000677 ,00305 .000668 1,01

21,5 -2,5 ,96113 573,5 .00301 ,000659 ,00308 °000674 1,00

22,5 -2,5 ,95770 571,_ ,00507 ,000672 ,00305 ,00066_ 1,02

_5*5 -2,5 ,958_7 57]*5 ,00323 ,000707 .00322 .000705 1,08

24,5 -2,5 ,95999 572,5 *00292 ,000639 1.00

36,0 -16.0 ,96113 571,5 ,002_9 *000589 *99

36,0 -12.0 ,96056 571,5 ,00289 ,000633 ,00288 .000631 ,99

32.0 -lS,O .96570 574.5 .00274 .000600 *96
32.0 -16,0 ,96113 572,5 ,00290 ,000635 ,00289 ,000633 1,00

_2.0 -14.0 .96_28 572.2 .00282 .00061_ .00286 ,000_Z6 .9_

32,0 -I0,0 ,95999 572,2 ,00294 *000644 i,00

28,0 -1_,0 ,96056 571.9 ,00292 ,000639 1.00

28,0 -12,0 ,97428 577,9 *00232 *00050B *83

26,0 -12,_ ,96285 573,5 ,00304 .000666 ]*06

24,5 -11,0 ,96170 572,2 ,00273 *000598 ,94

22,0 -12,5 ,96228 573,_ *00285 ,000624 ,00285 .000624 ,97

20,5 -II,0 .96113 572,9 *00296 ,000648 ,00296 .000648 1,01

34.0 -],0 ,96228 579,2 ,00_32 ,000946 ,00438 ,000959 1,62

34,0 4,0 ,95370 576.5 ,00&65 ,00]018 ,o0_67 .001022 1,53

34,0 5,0 ,95027 572,5 *0_42_ .000930 .0041_ ,000909 1,67

_._ _,0 .9%_0 _.9 .00359 .000_0_ .00371 .0008]2 1.22

36°0 6°0 ._i_2 [70.9 .00377 ,0CCM2_ 1,23

38.0 I*C °9_5,7c , 568. 9 .OC40( -C'00889 .oo@l_ .000911 1,37

38,0 2,_ °9&6_t* 566° ° .0033_ °000729 1.16

z+_,0 s,o o9_h55 5h],2 .00355 ,000777 ,00355 ,000773 1,18

_4,C 5,0 .9_31 _ 560.9 ,00411 ,000o00 ,00&09 .000895 1,37

t_.o _,C .r_,)o q_S.2 ,00351 ,000768 .00350 ,000766 1,18

t,_.o 2.:, ,')r,3]? 572.5 ,00380 ,000832 ,00381 ,000834 1,28

'*4.0 1,0 ,955&2 57&.9 °00_,37 ,000957 .0043_ ,0009_9 ],59

],I '_ (3 ,_285 6_. t .01750 *003fl31 ,92

1.6u _ ,991_÷2 655.9 *C]_91_ .0CqI_0 ,01929 .00_214 t.00

_.6_ it' ,91_2_ L54.b .32_!/) °004727 ,02321 1 ,005081 1,_3
3.60' u I°0D_C_ 63S. r, .01383 .'303028 o0i357 °002971 ,72

&,613 0 l°OnlT] 6&2,5 .0]2Q,t .0C_'7:_O ,01278 1 .002798 ,65
5,63 I,(C'2_ 6q8,2 .033v[ ,0030]0 ,01377 .003015 °72

8,6'. = 0 1,F:0102 6_R,_ .0!_73 ,003005 ,01372 .003004 ,72

I_,60 _ 1.0_(_20 040,_ .0[%0% ,003302 ,79

4.60 9_ ,q571_ 571°5 .00_81 *000834 ,0035b ,000779 ,80

2,60 180 .9&30*2 563.0 ,000_5 ,000142 ,000_9 ,000t29

4._0 180 ,97885 572,9 ,00052 ,000136 ,0006_ ,000i36

aThermocouple locations for which z and/or

measured from model origins,

b h measured in Btu/ff2-see-OR.

stations are provided are for models; x and y stations for these models are
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS pROTUBERANCE SHAPES; 6 = 1.50 INCRES - Continued

g. 1.4-lnch-Diameter Instrumented Cylinder - Continued

(c) M = 2.65; H - 1.29 x 106

Te

x, in. y, Is. z, in. _, deg 'rt- Tw' OR h NSt

2.0 .0 .9B746 586.5 .00154 *000669

[2*U .0 .98t76 _80.9 .001_2 *000661

20.5 .0 .9B461 582.2 .00141 .000613

2B*0 12,0 ,97891 578*9 ,0015S )0006B7

ZS,0 ¢,0 ,9S461 582,2 *OOtkS *000643

20,_ -5.0 .9866I 583*5 .00153 *000665

24,5 -5.0 .98518 581.9 .00137 .000595

30.0 .0 .98461 592.9 .00392 .001704

31.0 12.0 .98062 579.9 .00152 .000661

36.0 .0 .95611 576.5 .OO30_ .001321

2*0 -12.0 .79145 586.5 .00156 .000fi78

2.0 12.0 .98003 505.2 .00165 .000717

.98974 285.2 .00121 *000656

*gSO05 $83.2 .00128 *OOOSS?

.98062 290,5 .00364 .001582

12.0 -12.0

12.0 12.0

30.0 1.0

31.0 _.0 .97435 582.2 .00340 .001478

32.0 2.0 .97150 584.9 .00364 .001582

32.0 3.0 )9680B 5T9.2 .00290 .001260

32.0 6o0 .98119 5BI.9 .0018B .O00B17

34.0 _.O .96010 573.2 .0_269 *001169

34t0 2,0 .95896 577.5 .00353 .00153_

34.0 _.0 .96124 5B0.9 ,00364 .001502

36.0 .0 .94320 567.2 .00291 .OOIXS_

38.0 .0 .95042 568*5 *00304 .001_21

*O.O .0 .95554 573.2 .00284 .00123_

44.0 _2.0 .99088 5S549 .00_'9 *00064S

42.0 .0 .95fl96 572.9 .00202 *001226

4_.0 .0 .97321 580.5 .00260 .001130

a8.0 .0 .97891 582.2 .00204 .000887

52.0 °0 ,98129 583.9 .O020J °000874

52.0 12,0 .97492 577.9 *00155 .000674

55.0 .0 .9S461 58_.9 ._0199 ._00862

28.0 .0 .98917 586.2 .00105 .000804

$S,0 12.0 .97207 574.9 .00144 .000626

5S.O -i_)0 .97492 576.2 .00132 .00057_

44.0 -12.0 .99544 587.9 .00145 .000630

36.0 -_.0 .98860 584.2 .00140 .00060B

96.0 -3,0 *96580 577.2 .00268 .001165

34.0 -3.0 .96409 579.5 .0033_ .001452

32.0 -_.0 .97093 580.2 .00207 .001247

30.0 -].0 .98005 585.5 .00253 .001100

2B*O -3.0 °99031 586.9 ,00148 *000643

34.0 -1_,0 .98746 503.2 .00137 °000595

32.0 -12.0 *98_89 582.9 .00]_6 *000635

_0.0 -12.0 .98803 585.2 .00152 *000661

19.0 -12.5 .98B03 583.9 .00138 ,000600

17.5 -1_.0 .98860 5S4.2 ,OOtSO ,000652

15.5 -_.5 098974 5S5.2 .001_3 .000708

16.5 -2.5 .98404 5B1.5 .00436 .000591

]7,5 T2.5 .98200 5B].5 .got40 .000608

18.5 -2.5 .99631 586.9 .00152 .000661

19.5 -_.5 .98404 58L.5 .00137 .000595

20.5 -2°2 .98290 580.9 .00139 .0006_4

21.2 -2.5 .99632 583.2 .00163 .0007_8

22.2 -2.5 .9_347 580.9 .OOt3g .00060_

23.5 -2.5 .98347 5BI.Z .00147 .000639

2_.5 -_.2 .98461 583.5 .0015_ .000665

36.0 -16.0 °98461 581.2 .00130 .000265

36.0 -12.0 .98632 582.2 .001_6 .000635

32.0 -18,0 .95_60 583.9 .0014_ .000635

32=0 -16.0 .9B510 58|.9 *00147 .000639

32.0 -14.0 ,gs689 582.5 .00_6 .000635

32.0 -10.0 .9S575 58_.9 *00138 .000600

28.0 -14.0 .98461 581.5 .00147 .000639

28.0 -12.0 .097t5 589.9 .00112 .000_87

26)Q -_,5 .98_46 585*9 .00130 .000600

2_*5 Ii_#0 .98632 582°5 .00130 .000265

22.0 -12.5 *98609 584.5 .00141 .000613

20.5 -ti.O .98575 583.9 .001_I .000613

36.0 -l.O .97207 570.9 .00237 *001030

34.0 4.0 .97036 579.2 *00263 .0011_

34.0 5.0 .970_6 577.2 .00206 .000895

_.0 _.0 .97663 579.9 .00196 .000052

36.0 6.0 ,97264 577.2 *00190 .000826

38.0 i.0 .96523 574.2 .00227 °00098?

38.0 _.0 .96637 572.5 .00170 .0007_9

_&.O 8.0 .95_9fi 568.5 ,OOla5 *000004

44.0 6.0 .95497 569.2 .00196 .000852

44.0 4.0 )96637 572.9 )00187 .000813

44.0 _.0 .97_21 578)2 *00180 .000817

_.0 |,0 .97_5 579.5 ,00_21 .000961

1.10 0 *97891 627.2 ,0420_ .005233

1.60 0 .9B503 531.9 .01_55 .0063Z4

2=60 0 .98%03 634.5 .01_91 .006_80

3.60 0 1.0028_ 631.9 .00930 *004042

_.60 0 1.00056 629.5 .oosg5 .003890

6*60 0 1.00113 626.2 )00992 .004312

8.60 0 1.00113 632.2 .00946 .00_i12

_0.60 0 )99715 62_.5 *01006 .00_372

2.60 90 *95099 569.5 .00_44 )001495

_.60 90 ,96580 574.5 .00263 .0011_3

2.60 1_0 .97_35 569.2 .0002_ .00010_

4.6G 180 .90803 578.5 .00034 .000148

h

hc Bin, c _

,96

1,01

1,01

1.0).

1.03

1.01

.00396 .001721 2.65

1,0"t

*00Z96 .001267 2.32

Io00

.90

1.07

.99

2.76

2,_0

.00_9 ,00160_ 2,80

1.90

1,32

.002_8 .001121 2.01

.00361 .001569 2,49

*00362 *001573 2*55

.00285 .001239

.0_300 .001321 2._7

.002 S'+ ,00123_

l,lO

.00279 ,001213 2.07

.00252 .001139 _.91

.0020_ .0008fl7 1.41

,0020_ .000_74 1,37

1.05

.00199 .000865 1._3

t.32

,S6

.99

.95

1.82

*00335 .001_56 2.5]

.002R5 ,001239 1.9_

.002_5 .001108 1,71

].01

*001_7 .000595 1.0_

.OCI_S .000635 1.07

.00151 .000_56 1.04

1.0)

1.09

1,12

.oc 130 .000565 .93

°0(]I 31 .000574 _95

.0C)164 .000713 l.[O

.00132 .000574 .93

.0(_133 °000578 .99

.0_|71 .000763 1.10

.00133 .000578 1,01

.001_7 ,000639 .99

1.03

1.00

.001_,6 .000635 ,99

.99

.0oi_6 .0oo635 1.13

.00146 .000635 1.13

1.01

.99

,e5

1.0_

l. O0

.001_I .000613 .92

.0oi01 ,000613 .95

.00243 .001056 1.B5

.00269 .001169 1.78

.00197 *000856 1.41

,0019_, .000852 1,39

1.28

.002_,I ,001047 1.53

1._3

,00182 =000791 1._I

.0019_ ,000839 1.27

.00187 ,000813 1,33

.00190 *000826 1.34

.0021_ .000930 1.6_

.s9

.01%76 .006_15 ] .0_

.01590 .006911 l.lO

.00914 .003973 °69

,C0939 .0040B1 .66

.C099_ ,00q316 =73

.00947 .004116 .70

.00317 .00137B _ ,0_

,002',l .001047 ._?

aThermocouple locations for which Z

measured from model origins.

b h measured in Btu/lt2-sec-°R.

and/or fl stations are provided are for models; x and y stations for these models are

I
ro
O
PO
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 - 1,50 INCHES - Continued

9. 1.4-Inch-Dlameter Instrumented Cylinder - Continued

(d) M = 3.51; R = 4.12 x 106

Te o R hc h h
x, In. y, in. z, in. _, deg _- Tw, h NSt NSt'c _ _LL

(a} (=) Co} CO)

2.0 .0 .96072 573.2 *00262 *000503 1,0I
12.0 . C *95332 567*9 ,00247 ,000475 [*05

20*5 .0 *95616 569o2 ,00246 ,000473 *99

28.0 12,0 .94933 565*5 *00260 *000500 t*O0

28.0 4.0 *95503 569*2 ,00239 °000459 *96

20°5 -5,C *95673 569°9 ,00265 o00047l 1°05

26.5 -5°0 *95673 57]*5 *00239 *000459 *99

30,0 ,0 ,97438 595*9 *00574 *001103 *00505 *001120 2.51

31.0 12.C .9516t 567.2 =00243 *000_67 =96

34*0 .0 *94079 569*5 *00459 °000882 .00,44 *000853 t.93

2,0 -12.0 *96584 575.9 .0024_ *000_69 ,99

2.0 t2,0 *96015 571.9 *00241 *000663 *95

12.0 -12,C *96299 574.2 *00274 ,000526 1.1]

12.0 12.C .95067 565.9 .00256 °000492 ,99

30,0 1.0 ,968)2 591.9 °00583 .001120 2*&O

31.C 2°0 *95673 582,9 °00537 .001032 2,29

32.0 2oC *95275 500°5 *00568 *00[091 *00569 *001093 2,39

32.0 3.0 .94478 572,9 .00464 *000930 1.89

52,0 6°0 *95275 570*5 *00298 *000575 l*lT

34.0 1,0 ,94136 571.5 ,00487 *00099b *00484 °000930 1.96

34.0 2,0 .93396 574,9 *00708 *001360 *00690 *001361 2*82

34.0 3*0 ,93112 560*2 *00559 *001074 .00542 *001041 Z.17

36,0 o0 *91859 556,2 °00470 *000903 *00_62 *000888

38.0 ,0 .92429 560.2 ,00455 *00087_ .00456 *000876 1,83

_0,0 ,0 .93055 562,2 .00427 *000820 °00_27 ,000820

44.0 12,0 .95950 571,5 *00254 *000488 l*IZ

42.0 °0 °93396 567*5 *00419 *000805 *00417 °000801 1,68

44.0 .0 .94706 570.5 *00383 *000736 .00985 .000740 1,64

48.0 *0 .95161 571*2 *00320 *000630 *00328 *000630 1.40

52,0 ,0 ,9516] 572,5 ,003|6 *000607 .00_16 °000607 1.28

52°0 12,0 *94990 566°9 °00263 °000505 1.|3

55,0 *0 °95559 570*5 *00294 *000_65 *00294 °000565 1.19

58,0 .0 .96072 572°5 °00257 *000494 I°04

58,0 12.0 °93624 559.9 ,00277 °000532 1,12

58.0 -12.0 .93795 561.2 ,00278 .000534 I*15

44o0 -12.0 .9650k 575.5 .00228 .000438 1.01

36.0 -8°0 .9584k 571.9 .00260 .000500 1,11

36*0 -3°0 .93510 573.5 .00559 *001074 2.33

34.0 -3.0 .93510 573.5 *00558 *001072 *00556 .001068 2.41

32.0 -3,0 .94649 576.9 .00477 *000917 *00475 *000913 2,05

30,0 -3,0 ,96072 5Bi.5 *00683 ,000928 °00473 *000909 1.96

28.0 -3*0 .96186 574*5 *00248 *000477 1,02

34°0 -12.0 .9590] 570.9 *002_2 *000465 .00242 *000465 ]*09

32.0 -12.0 *95644 573,2 *00251 *000482 *00251 *000482 1.03

3_*0 -12.0 °95958 571.9 *00227 *000436 *00225 °000432 *96

19.0 -12,5 .96072 572.5 *00237 *000455 1.03

17.5 -ll*O .96129 572*5 *00232 *000446 096

15,_ -2.5 .96072 572.2 ,00235 .000452 ,96

16,_ -2.5 *95559 568*5 *00254 *000450 °0022B *000438 I*00

17.5 -2*5 .95332 567*9 *00259 *000498 ,00251 *000482 1.04

18.5 -2.5 *96072 571.9 *00225 ,000432 *00238 *000457 *93

19.5 -2,5 *95559 568*9 ,00243 ,000_67 *00239 ,000_59 *99

20.5 -2.5 ,95332 567°9 ,00259 ,000_98 °00255 *000486 1o08

21.5 -2.5 ,95844 570,5 ,00257 .000494 .00265 *000509 1.06

22,5 -2°5 .95446 567.9 *00242 *000_65 .00237 °000_55 .95

23.5 -2o5 °95503 568.2 *00242 =000465 *00241 °000463 ,98

24.5 -2.5 °95673 569*5 *00242 ,000465 1o04

36,3 -16.0 °95730 569°9 *00242 *000_65 t*07

35o0 -12.0 *q5673 569.9 .00243 ,000_67 °00243 °000467 1.06

32.0 -18.0 .96129 572.2 .00225 ,000_32 ,99

32.0 -16,0 95844 570.5 °00236 ,000453 °00235 ,000_52 ,98

32.0 -14.0 °95958 572°9 ,00227 *000_36 ,00227 ,000_36 *95

32,0 -10.0 ,95790 570,2 ,0022_ ,000430 *92

28.0 -14.0 .958_4 570.9 .00237 ,000_55 .�g

28.0 -12.0 .97495 578.2 .00t77 *000340 ,77

26,0 -12.5 ,96015 572.2 *00239 *000459 1,03

24.5 -II.G ,05958 570.9 .0023_ ,000450 l*Ob

22,0 -12,5 .96015 571o9 °00236 *000455 .00236 °000_53 *98

2CI.5 -II.O ._59C] 573,5 .00240 ,000461 .00240 .000_61 1.05

34,_ -1,0 .953R_ 576,2 ,00433 *000832 ,00448 *000661 1.94

J4.0 _.0 ,9a35& 569,2 .0040_ °000776 °00_09 *000786 1.62

3_.0 5.0 °9a307 567°5 .00393 *000755 ,00387 ,0007_4 2.la

34,0 6.0 .94953 572.2 .00330 *000634 ,00331 .000636 1,32

36,0 6,0 .9_76 566,_ .00338 .0005_9 _.34

38,0 Io0 ,93738 563,2 °00_60 ,000692 *00371 °000713 t.46

38.0 2.0 .933e6 560.5 ,00959 .000690 1.50

_4°0 8,0 .9_I]2 558°5 °0032_ °000623 .00321 *000617 i.50
44.0 6.0 ,92827 561,2 *00444 °000853 ,00445 °000855 1.0]

_4,0 _.0 .93_67 561.5 *00323 .000621 ,00320 ,000615 i.30

• 4.0 2.0 ,94136 566*2 *00360 *000692 o003_0 °000692 _e45

44*0 1,0 ,9_535 566,5 *00575 *000721 °00376 .000722 _.56

|.10 0 *97856 661.9 *02677 .00514& 1.34

|.60 0 .983_9 672.8 *03018 ,005799 °03127 °006008 1,51

2e60 0 [*00740 660,2 .02172 *004175 °02_8_ °004389 lo00

3e60 0 ],00361 652,5 ,01529 .002938 o01_97 ,002876 °76

6e60 0 _.00056 640*9 *0156_ o003_05 *01555 *002986 °78

6e60 0 |.00056 661,2 °0]572 *003020 .0157] °003019 °78

0*60 0 |100056 6&3*9 *01719 °003303 .01724 ,003313 o86

10.60 0 .99715 636,9 ,Ol_bl *0028_7 *73

2.60 90 *94478 571.9 ,005_2 .0010_I .00510 .000980 l.l_

6e60 90 .950_7 570.2 ,00383 °000736 °00378 °000726 .80

2,60 180 .9584_ 561,2 .O004u .000092 .00039 °000075

4.60 180 .97096 568,5 .00037 °000071

aThermocouple locations for which z and/or

measured from model origins.

b h meausured in Btu/ft2-sec-OR.

stations are provided are for models; x and y stations for these models are
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VAP.IOUS PROTUBERANCE SHAPES; 6 = 1.50 iNCHES - Continued

9. 1.4-1nch-D_azneter Instrumented Cylinder - Continued

,I

aThermocoupie locations for which z and/or

measured from model origins.

b h measured in Btu/ft2-sec-OR

(e) M= 3.51; R • 2.87 x 106

x, in. y, in, z, in. _, deg p_tTe hTw+ °H h Nst h c NSt,c _ _

la_ (a (b} lb,
2.0 oC .97086 57_.5 .00197 .0005_2 1.06

12.0 o0 .9B173 569.9 .0018_ .000506 1.09

20.5 .0 .96515 571.5 .00163 .000503 I.09

28.0 ]2oC °95775 566.2 o0018_ .000_0_ 1.00

2B.O &.C .96_01 569.9 .00170 .000492 1.02

20.5 -5.0 .96630 570.5 .00173 .000476 .�b

24.5 -5.0 .96572 569.9 .00168 °000462 1.02

30.0 .9 .97429 588e2 .00472 .001299 .00_77 .001312 2.8_

31.0 12.0 .96058 567°Q .00177 o000_87 .99

3_.0 .C .9_630 565.9 .00358 .000985 .00_ .0009_7 2.25

2.0 -12.0 .97058 577.2 .00175 .O0068: 1.00

2.0 12.0 °96915 573.5 .0019_ .000539 I.08

12.C _12.0 .97258 57_._ .00180 .000a95 1.09

12°0 12.0 .958_0 566.2 .001B3 .000§03 '°Of

30.0 i.D .96972 585.5 °00_9 *001235 2.48

31.0 2.0 °95830 577.2 .00_22 *O01L61 2.&l

32.0 2.0 °95373 57_.5 °O0_&S .00]227 .0_+45 .001227 2.7_

32.0 _.13 .9_B59 572.5 .00376 .00103% 2.O9

32.0 6.C .959_4 569.9 .00237 .C00652 ].31

34.0 1.0 .94516 567.2 .C0386 °00_062 .00382 .001051 2.19

3&.0 2°0 .93831 57_.2 *0054_ .001502 .On%_} .0016_3 3.02

34.0 3.3 .93602 56_.5 .00_0 °001210 .00_2_ .00iI_6 2°&3

36.0 °g .92574 558.2 .00_5i *000966 .oo_q_ .000966

38°0 .O .43088 561°2 .003_ .000957 .O¢_&B .0009_7 _o10

_Co0 .n .93602 560.2 .003_ .0009%6 °oc!&_. .0009_

4&.0 12°0 .96687 572.2 .0019_ .000539 1.15

_2.0 .0 °9_002 561o9 .0031_ .000858 .c0309 .OOOBbO 1.8B

4_°0 .O .95373 568.5 .00287 .000790 .00289 .000795 1.77

_8.0 .90001 570.% .0025_ .OOOTC_ °_C2=_ .000704 i°_3

52°0 .3 .959_ 569.2 °00218 .000600 .322L_! .0_0600 i°_q

52.0 12._ °95773 566°9 .0018_ °000505 1.12

55,0 *C ,9_3_ 570,5 @0020_ @000567 @CC_I:_ I, ,CIOC15_ & :,26

58.0 .0 .9vOBb 573.9 .00193 .000531 ].18

58.0 12.0 .9_516 559.9 .00193 .000531 l.lO

_8°0 -12.8 .9_7_5 561.2 °00203 °000558 1.12

_.0 -12.C. .9_86 _79._ .OOt70 .00O_68 l.G_

_6.0 -R.O .96630 571.2 .0019_ .0005_ i.22

36,C -3.0 .9_I[6 566°5 .00_i0 .001128 2.29

3a, t I_. 13 .9_002 565°9 .00633 .001191 .:CI&_[ ,OI?liS_ 2,72

32.t I3O0 .95030 569°2 .00351 .00096b ,CIr[]_'+8 .000957 2.13

30.0 -3.0 .95515 578.2 .00350 .00_96_ .003h7 °000982 1.93

28.0 -3._ .97029 572.G .00177 .000_87 1.09

3&.O -12.0 .9_858 571.9 .00171 .O00aTO .Ic}l] .200_70 1.05

32*0 -12.0 .957_4 571.9 °00171 .000_70 °CCIZl .000_70 .9_

30.0 -12o0 .96_72 572.9 °00180 °000_5 °CI_;_] .O_CI_Q8 Io00

19.0 -12.5 .97C29 573.2 .00171 °000_70 1.08

17.5 -1i.0 .97029 573.5 .O01B_ .000_95 I.12

15.5 -2.5 .96915 572.5 °00178 .OOO&qO 1.02

16.5 -2.5 .96_58 568.g .00169 .0004_5 .OC]6& .000_5] ].04

|7°5 r2.5 .9_287 570.5 .Q0183 .000503 *00175 .00[?_81 1.08

18°5 -2.5 .97029 572.9 .00179 .000492 .0C1191 ._00525 l.iO

19.5 -2.5 .9_W58 569._ .00176 .00048_ .06172 .000_73 !.07

20.5 -2.5 .9_87 572.2 .00178 .000_90 .00171 .000_70 l.Ol

2i°5 -2.5 .9574_ 571.2 .OOlBO .000_95 °D::IBB .000_17 i. I0

22.5 -2.5 °96_01 572.5 .00177 .00_87 .(ii7)173 .000676 1.07

23.5 -2.5 .9_58 569.2 .00155 .000_5_ ._0165 .000_8 .98

24°5 -2.5 .96687 570.' °OOISC .00_05 1.13

36.0 -:6°C ,96687 571,? .00166 ,000457 1.05

36.0 -12.C .9_687 571.2 .00162 .000_46 .00162 .000_6 1.02

32.0 -18.0 .97086 573°9 .00168 .000_@2 !.08

32.0 -l_°O .9_7_& 571o_ .001_7 .000_59 .IDZ_IS_ .000657 Io0_

32.0 -l_.O .9_B58 571.5 .0015_ .000_8 .3(_163 .000448 1.00

32.0 -liD.Q .967_ 571.2 .00166 .000&57 I.03

_8°0 -l_.O .967_ 5Ti,5 .00166 .000_57 1.04

28.0 -12.O .9_915 572.2 .00167 °000459 1.05

26°0 _12.5 .9_972 572,g .00180 .000_95 1.09

2,.5 I[.0 .06858 571.5 .001_ .000_61 1.0,

22.0 -12.% °96972 372°g lOOt71 °000%70 .00171 .000_70 l°OB

20.5 -l_.C °95915 572.2 .00171 .000_70 .0_171 .000_70 1.04

34.0 -I.0 .95716 572.5 .003Q_ °000952 .00%57 .000982 2.22

3_.0 4.0 °95087 567.5 .00293 .00080& .00000 .003825 1.75

3_@ 0 5. 0 .95030 566.5 ,00276 .000759 ,i00272 ¢0007_8 1.90

3_.0 6.3 .955_ 572. = .002_2 .000606 .30262 °000666 1.41

]6°0 6.0 °9_316 566°5 .00250 °000088 1,45

38.0 l.O o9_a02 552°5 .00276 .000799 .01)2_8 .000792 i°52

_.0 2.0 ,9,116 559.5 .00269 ,0007_0 1.4_

_.0 8°0 .939_5 658.9 .002_6 .000677 .01243 .000669 1.49

4_.0 6°0 .93545 562.9 .00333 .000916 .013_1 .0009_I 1.88

a_.O _.0 .9_345 560.9 .002_5 °0_067_ .i332_3 .000659 i._5

_&°O ?.0 .94916 _65°9 .00273 .000751 .0927_ .000754 1.66

_4°0 1.0 .95259 567.2 .002_3 °00072_ .0]263 .00072_ 1.65

I.I0 0 °97_86 5_2°5 °02397 *00659& 1.43

I.60 O .98057 565°5 .02721 .007_86 .02826 .007775 1*62

2.60 0 1.00285 6_9. _ .01883 °005180 .01671 .005147 1°12

3.60 C 1.0011_ 6_2.9 .0129_ °003560 .O1213B .003688 .77

a.60 O .99828 539.5 .01285 .003535 i01_25 .003648 .77

6°60 0 .99828 639.q .01280 .003521 .I[%1279 .003619 .76

8.60 0 .9977| 6_2.5 .01399 °003B49 °Ol&O_ .003863 .83

10.60 _ _ °99_28 _Z_.9 .0:26B .O0368fl .76

2.60 [ 90 °?4650 567.5 .00w38 .001205 .Ci0_09 .0011_ 5 1.10

4.60 90 .95373 667°9 .00332 .000913 .00%09 .000B50 .8_

2.60 180 .95887 559°9 .00040 *000110 °00034 .00009_

&.6r |80 °9?258 567.0 °00038 °000105

stations are provided are for models; x and y stations for the_e mode[s are

!
_3
O
ix3
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 * 1,50 INCHES - Continued

9, 1.4-1nch-Diameter Instrumented Cylinder - Cnnlinued

(f) M = 3,51; B = 1.65 x 106

Te h
X, in, y, in. z, in. _, deg Tt Tw, OR h Nst h c Nst,c Ko°

(a) (aI _b} (b}

2.0 .C .98690 583.2 °00121 .000581 1,16

12,0 ,O ,97664 577.9 *OOlO? ,000511÷ 1,07

20.5 *0 .98063 579.9 °00107 ,00051_* *8B

28.0 12.C' .97266 573.2 *00116 *000557 1.13

28.C I*o0 .98006 _7fl.5 .00111 .000533 1.05

2Q.5 -5°0 .98291 578*5 .0009_ *000_56 .91

24.5 -5.0 .9823_ 578°2 .0009_ I000451 1.08

3C.0 .O .97380 583.9 .00311 .001_93 .00314 .001508 3*57

31.0 12.0 .97550 575.9 .00112 *000538 i*12

3&.O .0 .95101 566.5 .00203 .000975 .oo]g& .000931 2.23

2.0 -i2.0 .99145 584.5 °00114 °000547 1.23

2.c 12.0 °983aB 579.9 .00112 *000538 1.12

i2.0 -12.0 .98803 583.2 .O010C .O00_BO 1.09

12.0 12*0 .97266 572*9 .00116 *000557 1.15

30.0 l.O *97095 581.9 °00,04 .001460 3.13

31.G 2.0 *95899 572.9 *0027_ .001316 2.82

32.0 2.0 .95329 571°2 *00315 *001512 °00315 .001512 3.28

32.0 3.0 .95671 570.2 .00235 .001128 2.35

32.0 6.0 ,97152 577.5 .001_9 .000715 1.51

3_.0 1.0 .94703 565.5 *00261 .00|253 *0025e .001239 2.8_

3_.C 2.0 °9a133 566.5 *00352 .001690 .00358 °001719 2.86

3_.O 3.0 .9_190 564.2 .00290 .001392 .00267 .001282 2.90

36.0 .0 *93563 558*2 *00221 .001061 °0O215 .001032

38.0 oQ .94190 561.2 .002_8 *001191 .002%8 °001191 2.79

40.C .0 .94817 563.5 *0021_ *001028 .0021_ *001028

_a.O 12°C .98234 580.9 .0011_ .000547 1.13

42.0 .O .95158 565.5 *0019_ °000931 ._C191 .000917 1.58

_.0 °0 .96696 573.5 *00189 °000907 °00191 °0C0917 2.05

_8*0 *0 .97_93 576.5 *00170 *000816 *00170 .OOO81t 1.77

52.0 °0 .97W93 575.9 *001_1 .000677 *001_i .000677 1.38

52.0 12.0 .97380 575.9 *00107 .000514 i°03

55°0 .0 .97892 577.9 *00125 *000600 .0012_ .000595 1.56

58.0 *0 *98917 586.2 *00110 *000528 i*15

*96240 567.9 .00123 *00059158.0 12.0 1.52

58.C -|2.0 .96582 571.2 .0011_ °0005_7 1.2_

_.C -12.0 .99088 586.2 .00097 .000_66 1.07

36.C -8.C .98063 577.9 *00121 *000581 1.53

36.(_ -3.0 .950_ 567.5 .0026Q .0012_8 2.68

34.0 -3.0 .94_6 565.9 .00275 *001320 .00273 .001511 2.81

32°0 -3.0 .954@3 568.5 .002_ .001172 .O02ql °001157 2.69

3£=°0 -?.0 °972_ 578.9 .00239 .0011_8 .002_2 .001162 2.28

28.0 -3.0 .98533 580.9 .00100 *O00W80 l.Ol

34.Q -12.0 °98_2 579.5 .00106 *000509 .OolO6 .000509 1.15

32o0 -12.0 .98405 580.5 .00100 *000%80 .00100 .000_80 I.i_

3C.0 -i_.0 .9857& 580.5 .00106 °000509 .00107 .00051_ 1.15

19.0 -12.5 .9863) 580*5 .00105 .00050_ i.I_

17.5 -ii.0 .98633 580°9 .00106 .000509 1.15

15.5 -2._ .98519 580.5 .00113 *000543 I*12

16.5 2.5 .98006 577.2 .00106 °000509 .00102 °000_90 1.25

17.5 -2.5 .9@006 578.2 .00111 .0005_) .00099 .CO_7_ 1.11

18.5 -2*5 *98690 581o2 .00098 .000471 o00113 .0005_) !.07

19.5 -2.% .98120 579.5 °00106 .D00509 .OOlOl .C00485 1.15

2C°5 -2._ .97892 577.5 .00111 .000535 .00103 .000_95 1.21

21.5 -2.5 .98W05 581.9 °00106 .000509 =00117 °000562 i.15

22.5 -2.5 .98063 578.5 .00100 .000_80 °00096 .00_1 l.Ol

23.5 -2.5 .980_3 580.9 *O0_gB *000_71 *00096 *_0_I .99

2_.5 -2.5 .98291 578°9 °00106 .000509 1.15

36.C -16.0 *9823_ 579.5 *00100 *000_80 i.I_

36.0 -12.0 .983&8 580.9 .OOO9B .O00W71 .00C98 .000_71 io13

32.0 -IB.O °98519 580.5 .00098 *000471 I.Ii

32*0 -16°0 °98291 579.9 .OOlll *000533 .00110 .00052B I.IW

32.0 -I_.0 .98_62 580.5 *00100 .000_80 oO01DO .O00_flO 1.15

32*0 -i0.0 .983_8 579.2 *00091 .00043? .99

28.0 -la*O .98948 580.2 .00110 ,000528 1.20

28.0 -12.0 .9857_ 579.9 .00091 *0004_7 .99

26.0 -12.5 .98576 580.2 *00105 *000504 1.21

2_o5 -Ii.0 .98519 579.5 *00095 .000_56 I*08

22°0 -12o5 °98519 580.2 .00091 .000437 .0_¢91 .000_37 .gO

20.5 -Ii.0 .98_05 579.5 .00095 °000456 .00095 *000_56 1.03

3@*0 -io0 .95899 571.5 .002%2 .00|162 *00253 °001215 3.03

_.0 _o0 °95899 569.2 °00190 .000912 °00199 .000955 1.92

_.0 5.0 .9_070 569°9 °00180 *000864 .00176 *0009_5 2.07

3_.0 6°0 .96753 572°2 .00151 .000725 .00150 .000720 l._l

36.0 6°0 *9_5fl2 571o5 .00156 .0007_9 1.27

)8.0 io0 .95_3 570.5 *00159 *000811 .00187 °O008g8 1.76

38.0 2.0 °95215 563°2 .00155 .0007W4 I*_7

_4.0 8.0 .95_71 555°5 .00157 .00075_ .00156 *000749 1*59

@_°0 6°0 *9&873 5_3.5 .OO2lO .C01008 °00208 *000999 I.71

_4.0 a.O °95671 566°2 .00158 .000759 .001_7 .000706 1.60

_.0 2.0 .96297 570.9 .0016_ .000787 .0015_ .000787 1.69

_4.0 I.0 .96582 57212 .00155 .000783 °OOlO2 .000778 Io_8

i°i0 0 .96696 62B.5 .OlSOB .008681

1.60 0 ,97_93 6_6.9 *02291 .CLIO00 °02383 .011_42

2°6D 0 °99_87 636.5 .01_05 .0067_6 °01427 *006_52

_.60 O .g95_ 625.2 .O09B& *00_725 °00963 .00a62_

_.60 0 .99202 622.2 .01039 °00_98g oO]O&O .00_99&

6.60 0 .99202 622°2 .00965 .00_633 .005(_4 .00_629

8°60 0 .991_5 62_.5 .01039 .00_989 °0]¢q2 *005003

I0.60 0 o987_6 6_I.2 .0102_ .00_902

2.6O 90 .9_6_6 565.9 .0032B .001575 .C030_ ,001450

&._o 90 .95557 568°2 .002_I .001253 *O02qO .001152

2.60 180 .9595_ 561*2 *0003_ *O001b3

h

1.79

I.i0

.77

.81

.75

.81

.80

1.0_
.a6

ZThermocouple locations for which z and/or ¢ slatton8 are provided are for models; x and y stations for these models are

measured from model origins.

b h measured in Btu/'ft2-sec-OR.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; _ • 1,50 INCHES - Continued

9. 1.4-1nch-Diameter Instrumented Cylinder - Continued

(g) M _ 4.44; R - 4.61 x 106

Te _ hx, in. y, in. z, in. _, deg 'r[ Tw' OR h NSt he NSt,c _LL

(a) (=> Ib) _b)

2.0 ,C ,95579 578,9 ,O017B ,000_w7 2.12

12.0 ,C ,9_750 574.5 ,00136 .0003W2 1,62

20o5 ,C ,95026 577,9 .0013w ,000537 1.46

28.0 12,0 .94474 573,9 .00128 .000322 1,02

2B,0 4,0 .95137 576,5 .00135 ,000339 1.61

20.5 -5.0 ,95082 577.5 ,00123 ,000309 1.48

2_.5 -5,0 ,95082 577.5 ,00132 ,000332 l,TB

30.0 .0 ,96187 590.2 ,003B9 ,000978 ,0,3_97 ,000998 _.23

31,0 12,0 .94805 574,9 ,00156 ,0003W2 1.09

34,0 .Q ,93535 570,9 ,00268 ,000673 .002_9 ,000625 3,62

2,t -12.0 .95690 582,2 ,00133 ,000334 1.20

2,0 12,0 ,95247 57fl,5 .00157 ,000344

12,0 -12,0 ,9552_ 579,9 ,00125 ,000314 1,32

12,C 12.C ,94419 573,2 °00130 ,000327 1.03

30.0 l.O .958_4 586°9 .00372 .000935 4,43

31,0 2,t .941_2 576,9 °00363 ,000712 4,32

52,0 2,C ,93390 573,9 ,00_84 ,000965 ,00_85 ,000958 4,57

32,0 3,C .93092 568,9 .00302 ,000759 2,72

32°0 6.C ,94,419 57_°5 *00193 ,000_83 1.68

3_,0 i*0 .g_816 569,5 .00_80 *000955 ,00_4 ,000965 4,52

3&,C 2.0 ,91877 565,5 ,00511 ,001284 .00_99 *001254 6.08

3_.0 3,0 ,91545 560o9 .00364 ,000915 .0033b °0008_ 3.25

3b,0 .C .9132& 557,5 ,003]0 .000779 .00299 .000751

3B,0 .O ,91_90 562,5 .003t3 .000787 ,00312 .00078a 4°23

40,0 .0 .92153 562,2 °00271 .000681 °00272 ,00068_

4_.C 12.0 °95303 57B,5 ,00112 ,000281 .74

_2,0 ,0 ,92540 563,_ .00229 ,000575 °00225 .000565 2.&g

_.C .0 ,93866 573.5 ,00226 .0005_8 ,00229 °000575 2,72

%8o0 .0 ,9w529 575°9 .00182 ,000457 ,00190 ,000477 2,07

52.C .C ,9_58_ 572,9 ,00156 .000392 .00155 .O003qO 1,70

5Z.O 12,0 ,9_253 570.9 .001_I ,00035W 1,17

55,0 *C .9_916 574.5 ,00150 .000377 .001_9 ,00037_ 1.97

58,0 ,0 .95690 580._ ,00124 ,O0031Z I._8

58,c 12°0 ,931_8 5S5,2 °00186 =000W67 1.58

58,0 -12,0 .93424 566,2 ,00167 ,O00w20 1.56

_.C -12.0 .95855 580,2 .00116 .000292 1,32

36.0 -8.C .9_916 57_.5 .00152 .000382 1.73

36.0 -3,0 ,91987 563,_ ,00580 ,000955 _,81

34.0 -3.0 ,92043 563.2 .00567 ,000922 .00561 ,000907 _.42

32.0 -}.o .933_9 570,2 ,00303 ,0007_i .00299 ,000751 _°09

30.0 -_.0 .95579 58&,2 °00298 ,000749 *00_12 ,00078_ _.03

_8.0 -3.C ,95855 581,2 ,0013_ ,000337 1,61

34,0 -12.C ,95350 579.5 .00120 ,000302 ,00121 ,00030_ 1.09

32,0 -12,C ,95_03 576°5 .O0101 ,00025_ o001£i .00025_ 1.20

_0.0 -12,0 .95468 579.2 .00125 o000314 .00_27 ,000319 i.i_

19.0 -12,5 ,95_13 577°2 .OO]Ol ,00025a 1,28

17.5 -i_.0 ,95468 579.9 ,00132 ,000132 1,57

15.5 2.5 ,95419 57_._ ,00143 .000359 l.V2

16.5 -2,5 .95026 57_.5 .00126 .000317 .00121 °00030_ 1,50

17.5 T2,_ ,95_26 577,2 ,00t32 .000332 ,00119 ,000299 I.7S

18,5 -2.5 ,95634 580,2 °00125 *000314 1,60

19,5 -2,5 .9_971 575,2 .00134 ,000337 ,00127 .000319 1,60

_0.5 -2,5 ,94640 573,5 .00135 ,000339 ,00110 °000276 1,47

21.5 -2°5 ._5358 579,Z ,00[_2 .000332 ,0015_ ,000392 1,78

22,5 -2,5 .95025 576,5 .00[26 ,000317 .00120 ,000302 1,50

23.5 -2°5 .9_971 57b,2 .00126 ,000_17 .001_] ,00030_ I,70

24.5 -2,5 .95247 578.2 °00138 ,0005_7 l,b_

36,0 -16.0 ,951_7 575.5 ,00102 ,000255 ,92

36.0 -12.0 °95192 577._ ,00112 .000281 ,00112 ,000281 i,08

_2,C -18.0 ,95a13 579,@ .00125 ,000_09 1,03

32,0 -1_°0 .95082 576.9 ,00113 ,00028_ .ooi]I ,000279 1.02

.95303 576.2 ,0010_ .000261 .001(]_ .000261 1.13

.95192 576,2 ,00117 ,00029_ 1.10

,95_92 575,9 .00126 ,000317 1,14

.95358 577,2 ,_0117 .O00Z9_ 1.39

,95358 577,5 ,00117 ,00029_

,952_7 576.5 .00117 ,00029_

32,0 -t4.0

32.0 -10.0

28.0 -i_.0

_8.0 -12.0

25.¢ -12.5 1.09

24.5 -Ii.0 1.41

22.C -12.5 ,95303 578.2 ,00125 ,000314 .OOIZ5 °00031_ 1.30
20,5 -11.0 ,95192 57_,5 .00125 ,000314 ,00]25 ,00031_ 1,14

3&,O -i.0 ,9_007 577.9 .00335 ,000842 ,C0368 ,000925 _.09

34.C G.O .93258 5_7.9 .00233 .0005_6 .00251 .000631 2.i0

3_.0 5.0 ,93_79 569.2 ,00242 .000608 °00238 ,000598 3.1_

3_.0 6)0 .9_032 571,9 .00201 ,000505 ,00200 ,000503 1.72

36.0 6.0 ,9_977 570.5 ,O019& ,000_88 1.75

38,0 I,0 ,92816 55&.5 ,00213 .000535 .00240 ,000613 2,54

38.0 2,0 .9t932 559.9 ,00223 .000560 2.65

_.0 8,0 .93203 567.5 ,00177 .000_45 .001_5 .000_0 1,57

4_.0 6.0 ,92_2_ 5_.9 ,00308 ,00077_ ,00307 °000772 2.77

_%.0 _.0 .92690 5_.2 .00218 .0005_8 ,00215 .000540 1.96

_*O 2°0 .93092 557.9 °00215 ,0005_0 .00211 .000530 2.56

4#.0 l,D .93590 570°2 .00212 ,000533 .00215 .0005_0 2°_1

1.10 0 .96739 63Z,2 .02785 .006999 1,_5

1.50 0 ,971BI 640.2 ,03202 *0080w7 ,03283 .008250 1.88

2°b0 0 .906_ 8 _3B,2 ,017]0 ,004297 ,01813 .00_556 1,00

3.5C 0 ,99557 632,_ .01357 ,003_0 o013_7 .003385 °80

_,50 o ,9922_ 6_0,9 ,01362 ,003_23 .0}_06 .005533 .80

6._0 0 .9917] _29o¶ .0175] ,_03144 .01_w9 ,003139 .73

B,_9 C .99171 b29°9 ,01255 .003154 ,O12bo ,00316b .7_

IC.5] C ,9895Q 625.5 .01131 °002842 .66

2,b 90 .9375_ 574,5 .00391 .0009fl3 ,00353 .000887 .97

q.5_ 90 .9_563 575.2 .00529 ,000827 .002_3 .00073_ ,81

4.5U I_o °96132 57S,_ .000_7 ,000095 .000_7 .000095

t_
!
co
0
hi)
.p-

aThermocouple locations for which z

measured from model origins.

b h measured in Btu/B2-sec-°R.

and/or _ stations are provided are for models; x and y stations for these models are
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TABLE IV. - HEAT*TRANSFER MEASUREMENTS FOR VARIOUS PROTUBEI_%NCE SHAPES; 45 = 1,50 [INCHES - Continued

9. 1.4-1nch-D/ameter Instrumented Cylinder - Continued

(h) M • 4.44; R = 3.24 x 106

Te _ h
x, in y, in z, in _, deg T_" Tw' OR h Nst h¢ Nst,c _LL

(a} (a) (b) _b)

2,0 ,_ .9577220,5 , .95216

28,0 12.0 .94659

28,0 4,O ,95327

2O,5 -5,O *95327

50,0 ,0 ,95772

31,0 12,0 ,9_903

3_,0 ,0 ,9_91

2,0 -12,0 ,9599_

2.O 12,0 ,95438

12,0 -12,0 ,95772

12,0 12,0 ,94548

3O,O 1,0 ,95271

31,0 2,0 ,93625

32,0 2,0 ,9338O

52,0 3,O ,92991

32,0 6,0 ,94_37

34,0 1,0 ,92713

3_,0 2,O ,91711

3_,0 3, O ,9i600

36,O ,0 ,915_

38,0 ,0 ,9i767

40,0 .0 ,92323

_,0 12.0 ,95363

42,0 ,_ ,926O1

_4.0 ,0 ,9_i05

48,O ,0 ,94771

52,0 ,0 ,9_659

52,0 12,0 ,94_93

55,0 ,0 ,94993

56,0 ,0 ,95772

56,0 12,0 ,9354?

58,0 -12,0 ,93936

_4,0 -12,0 ,96O50

36,O -B,O ,94993

56.0 -3,0 ,92101

34,0 -3,O ,920_5

32,0 -3,O ,93213

3O,0 -3,0 ,95383

28,C ¸ -3,O ,96050

34,0 -12,0 ,95605

32,O -12,0 ,956O5

30,0 -12,0 ,95772

19,0 -12,5 ,95661

1.7,5 -II,0 ,95661

15,_ -2,5 ,95_94

16,5 -2,5 ,95160

17,5 -2,_ ,951O4

18,5 -2,5 ,95772

19_5 _2,5 ,95104

26,5 -2,5 ,94771

21,5 -2,5 ,955_9

22,5 -2,5 ,95216

23,5 -2,5 ,95160

24,5 -2,5 ,95438

36,O -16,0 *95436

36,0 -12,0 ,95494

32,0 -18,0 ,95605

32,O -16,0 ,95327

32,0 -I_,0 ,95549

32,0 -I0,0 o95_38

28,0 -14,0 ,9549_

26,0 -12,0 ,95549

26,O -12,5 ,956O5

22,0 -i2,5 ,956_5

2O,5 -ll*O ,95_94

34.0 -I,0 ,95992

34,0 5,0 ,9360_

34,0 6,O ,94103

36.O 6,0 ,94159

38,0 1,0 ,92991

38,O 2,O ,92212

44,0 8,0 ,936O3

4_,0 6,0 ,92766

4_,0 _,0 ,92991

4_,0 2,0 ,9338O

_,0 1,0 ,93825

l,tO 0 ,96273

1,60 0 °96829

2°60 0 o99109

3,60 0 ,99109

6,6O _ .9872O
6.60 .9866_

8.6O 0 .9866_

10o60 0 .984_2

2.6O 9O ,9_491

_.60 9O .9_103

575.5 .00108 .000385 1.00

571.9 .00085 *000303 .98

569.2 .00108 *000385 1.16

572.5 .00104 .000370 1.27

572,5 .00089 .000317 ,99

5B0.9 .00265 ,0009_4 .0027l ,000965 3,23

573,2 .00088 .000313 .96

568.2 .00192 .00068_ *00i85 ,000659 2.13

577,9 *00093 .000331 =98

574.2 ,00111 .000395 1.06

576.5 .00106 ,000377 l.[3

568.5 .00109 .000388 1.02

577.5 ,00277 .000986 3.30

568.2 .002_8 .000883 2.7b

567,5 .00256 .000912 .0u_59 .000922 2.8_

562.2 *00223 .000794 2.45

572.2 .00136 *000w84 1.49

561.9 .0027W *000976 .00277 ,000986 3.0_

558.2 .003_8 .001239 .00345 .001229 3,82

659.5 .00261 .000929 3.03

552.9 .00179 ,000637 .00169 .000602

554.6 ,00179 .000637 ,00178 .00063t+ 2.16

557.5 .00177 *000630 .0_178 .00063 l,

572.9 o00104 *000370 1,53

558.9 .00176 .000627 .0017] .00060_ 1,93

566.9 .001_3 ,000509 .001_6 ,000520 l.Sq

572.5 ,00129 .000459 .00130 ,000w63 1.61

568.9 °00112 .000399 .00111 .000395 l.&2

568.5 .0009_ .000_35 .99

570.5 .00082 .000292 .00081 .000288 1.0_

577.2 *00086 .000306 1.13

563.2 .001_2 .000506 1.56

564.2 .00110 .000392 1.45

576.2 .00079 .000281 .99

570.9 *00090 .000920 1.18

558.2 ,00245 .000872 3.10

557,2 .00238 *0008_8 ,00232 *000826 2.64

56_.2 *00207 *000737 ,00201 .000716 2.30

576.6 ,00173 .000616 .00182 .00064R 2.16

580.2 .00104 .000370 1.14

574.5 .00089 .000_17 .00090 .000320 1.10

674.9 ,00079 ,00028i ,00079 .000281 ,87

575.5 *00089 .000317 ,00091 ,00032_ i.I_

57&.9 ,00089 .000317 .98

576.5 *00093 .000351 1.18

573.2 .0008_ .000299 1.04

57].5 ,00069 mO00_[7 .0_083 .000296 *94

57].9 .00079 *000281 ._0067 .000239 .94

575.2 ,00071 .000253 ,88

572*2 *00106 ,00037_ ,00099 .000353 J.3|

568.9 *00083 ,000296 .99

573.5 .00089 ,000317 .94

571,9 °00089 .000317 ,00085 °000303 ,98

571,5 °00089 ,000317 .00082 °000292 1.09

572.9 *O00fl_ *O00_BS ,8q

573.2 .00089 .0083]7 1.20

57_.2 ,oon79 *00028l ,00080 .000285 1,07

57_.5 .00061 .000288 .88

572.5 .000_0 .000285 .00078 .000278 .87

673,5 ,00076 ,000271 .00076 .00027i 1.0_

573.2 ,00089 .O0031T 1.10

57_.2 .00093 ,000331 1.15

573,9 ,000R1 .000288 .89

57_.9 .00079 .000281 .99

574.9 .00079 ,00028i .00079 .000281 1.03

573.2 *00073 .000260 .C0073 .00026C .80

569.2 ,00238 .0008_8 .00259 .h00922 2.98

564°2 ,00171 ,000609 .00193 .000687 1.97

56_,5 .00173 .0C0616 .00170 .000605 2.7C

566.9 *00142 .000506 .001_I ,000502 1.56

568.5 .00157 .000_8B I._

561.2 ,00151 *000538 .00184 .000655 1.86

557.9 ,00157 *000559 2.12

563.2 *001_2 .000506 ,00141 .000502 1.56

562*9 °00201 ,000716 *00199 .000709 _.2]
563.5 .00157 ,00055g .00155 .000552 2.07

563,9 ,0015i ,000536 *00|_9 ,000551 1,86

565.2 ,00157 ,000559 ,00158 .000563 1.7_

612.5 .01865 .0066_1

621.5 ,0223_ .007955 ,02276 *008105

620.9 *0[173 .004177 .0127_ .00_630

621.9 .0i009 *003593 .0100_ .005575

61_.5 .0096_ .003_29 .0_024 .0036_7

613.2 .00?i_ .003255 ,00915 .003261

613.2 *00914 .003255 ,00917 ,003265

609.9 .00826 .002949

56fl,5 .00277 *000986 ,00243 .000865

570,5 .00231 .000823 .Or200 °0007|2

1.59

.83

.72

.6_

.65

.65

.59

.82

aThermocoup[e locations for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from model origins.

b h me_tsured in Btu/ft2-sec-OR.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = t50 INCHES - Ccmmued

9. 1.4-Inch-Diameter Instrumented Cylinder - Ctmctud, d

(i) M = 4.44; R • 2.14 x 106

Te
o R h e

h

x, in. y, in. z, in. _, deg Tt Tw' h Nst Nst'c _LL

(_) (a) Ib) tb)

2,0 *O ,97506 585,9 ,00064 ,000343 ,85

12,0 *0 ,97063 582,2 •00050 *000Z68 ,86

20,5 .0 ,97395 584.2 *00050 *000268 .88

28.0 12.C ,96841 581.5 ,00050 ,000268 •9I

28.0 4.0 ,97451 584.5 *00056 *000300 ,97

20.5 -5.0 .97395 584.2 •00053 .00028_ .85

24.9 -5._ .97395 584,2 .00050 *000268 •6830.0 • ,96620 583.5 *00198 .001082 ,00205 .001089 3,81

31.c 12•0 ,97063 582,9 ,00050 ,000268 ,98

34.0 ,0 ,94569 570*5 ,00125 .000670 ,00172 ,000706 2.19

2,0 -12,0 ,97561 586.2 .00064 ,000343 1,14

2,0 12,0 °97063 503,5 ,00056 ,000900 ,88

12,0 -12,0 ,97789 586.5 *00051 .000274 .85

12,0 12,0 ,96620 580.2 •00052 .000279 ,83

30.0 1.0 ,96176 580.9 ,00190 .001019 2,57
2,19

32.0 2.0 .00196 ,001051 3.4_

1.95

1,37

31*0 2,0 ,9_756 571,5 .00162 ,000869

.93960 567.9 ,00196 ,001051

32,0 3,0 .93849 5_6•5 *001_4 .000772

32,0 6,0 •96176 578.2 *00085 *000456

34.0 I,0 ,93517 965.2 *00197 .001056 .00197 °O0105b 3.23

3_.0 2,0 ,92575 564,5 .00250 *001341 .00235 ,001260 _,lO

3_,0 3,0 ,92630 560,2 *0018W .000987 2,88

35,_ ,0 ,93073 _0•2 ,00137 ,000735 ,00128 .000686

38,0 *0 .93517 554,2 ,00161 .000805 ,O01bl .000863 2,[8

40.0 •0 ,94126 566.2 .00119 *000658 .00120 •00064_

_4,0 12,0 °97561 584,9 °00051 ,000274
1.04

_2,0 .0 *94569 5_8.2 .0010b ,000568 .00101 ,000542 1.74

W4.0 .0 ,96232 580.5 ,00087 .000_67 1,74

48,0 *0 .96897 581,5 .000?0 *000375 .00070 ,000375 1.40

52.0 ,0 ,97007 581o5 ,00075 .000402 .00075 *000_02 I*50

52.0 12.0 ,96786 580,2 .00050 *000268 1,00

55,0 .0 .97229 583.2 *00050 .000268 •000_9 .000263 }.02

58.0 .0 .98005 587.5 .00051 .000_74 i*0_

98.0 12•0 ,958_4 575,5 .00068 .000365 1.11

58,0 -12.0 .96121 576,9 ,00059 •000316 i,20

_4.0 -12,0 ,98226 588,5 *000_9 ,000263 1.00

36•0 -8,0 ,97063 581,9 ,00053 *00020_ 1,08

36,0 -3.0 ,93406 565,2 ,00185 ,000981 5,45

34,0 -3.0 ,93073 563.9 ,00164 ,000880 .001_2 •000752 2,69

32,0 -5•0 ,94237 569,2 .00132 *000708 ,00119 ,00063_ 2•54

30,0 -3*0 .96453 581,5 ,00152 .000815 ,00157 *000842 2,30

34,_ -12.0 ,97728 586,2 ,00050 .000268 .0005C .000268 1.02

52.0 -12*0 .97728 586•2 ,00050 ,000268 ,00050 ,000268 *83

30,0 -|2•0 ,9789_ 587.2 •000_9 ,000263 .00051 ,00027_ .96

_9,0 -12.5 .97783 586.2 •00048 •000257 .91

17.5 -II,C .97783 586,5 *00049 .000263 ,91

[5,5 -2,5 .97672 585•5 •00055 .000295 ,79

_6,5 -2,5 ,97940 583,_ .00049 *000265 •94

17,5 -2.5 .97340 58_,9 .00050 •000268 .68

18,5 -2,5 ,98060 587,9 *00049 *0002_5 ,71

20.5 -2,5 ,9S95_ 58_,2 •0005_ *000279 .73

21,5 -2.5 .97617 585.5 $00050 .000268 .O0066 ,00035_ ,93

22,5 -2.5 ,97395 58&.5 .00050 ,000268 .000_ 7 ,000252 ,94

23.5 -2.5 ,973_0 583.5 .00050 ,000_68 .70

24,5 -2,5 ,97617 585,5 •000_9 ,000263 •70

56,0 -16,0 ,97395 58_,5 .00049 ,000263 ,89
3_.0 -12.0 ,977_8 5@5,9 .000_9 ,0002_} ,00050 *000268 1,00

92,0 -18,0 ,97506 585•5 .00050 .000268 .91

52.0 -16.0 ,97395 58_.5 *00055 ,000295 .0005_ ,000290 l,O0

32.0 -16,0 ,97672 585.9 .00045 ,0002_I .000_6 ,0002_7 ,78

32,0 -I0.0 ,97b17 585.5 .00050 ,000288 1,02

28.0 -I_o0 ,97561 58_.5 .00055 ,000295 1.12

28,0 -12•0 ,97672 585.9 ,00050 ,000Z68

26.0 -12.5 ,97728 586,2 ,00009 =O002b) 1.00

24,5 -l_,O .975_i 585,_ •000_9 .0002_5 _•00

22,0 -12.5 ,97672 585.9 ,00050 ,0o0268 .0oc5o ,000268 .93

20,5 m11,C .97561 584"9 *00045 "0002_1 "00045 "0002_I "90

5_,0 --I,0 .94791 573.5 .00181 ,000971 ,00198 ,0010_2 3"b9

)W,O _.0 .94625 570"2 ,00124 .000665 .00141 *00_756 2"00

3_,0 5.0 ,95179 579*2 ,00091 •00048_ ,00087 .000_67 1,25

3_.0 S.O ,958_ 576.9 .00090 .000483 ,00(189 ,O00_T7 1._2

36.0 6,0 •95844 575,5 .00077 ,000413 1.0_

38.0 I,O ,94680 568.9 ,00075 ,000402 1,32

38.0 2.C ,9390_ 5_.5 .00100 .000536 1.96

_4,0 8.0 ,95622 57_,2 ,00072 ,000386 ,00072 ,000386 ,96

_4.0 6,0 ,9W514 569,2 ,00135 .00072_ ,00130 .000697 _,65

44,0 4.0 ,9_902 571.5 ,00077 ,000_13 .00075 .000_02 |.40

44.0 2*C .95511 573,9 *00102 .0005W7 ,00101 .000542 1.96

44.0 I.C .9584_ 575.9 .00082 .0004_0 .00082 .000_40 1.44

• 96065 _05,9 .01700 ,009]17

,96786 616,9 .022_1 •012126 ,02;511 ,012394

,98947 615.2 ,01019 .0054_5 ,01088 ,005835

,9911_ 613._ .00820 ,006398 •00821 ,00_0_

.98725 618,5 .00803 *00_0_ *00871 ,00467I

,98725 610.9 ,00824 .004419 .00820 .00_19

.98725 611,5 ,00808 ,004355 .00811 ,00_3_9

,98503 608,5 ,00711 ,00381)
,9#÷292 571.2 *00183 ,000981 .00153 ,000821

,95123 575,2 ,00161 .000663 ,00134 ,000719

i.i0
1,60

2.60 0

3.60 3

".6_ 0

6.60 0

B.60 3

I0.60 0

2,63 90

4,6C 90

i°96

.70

.62

!
DO
0
PO

aThermocouple locations for which z and/or _ stations are provided are for m_;dt.h,; x and _ statioas fox" these models are

measured {tom mode[ origins.

b h measured in Btu'R2-sec-°R.
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Od
0
Od
I

x. in

z.O

12.0

29._

2_.Js

2.3.5

2.+.5

3_aoO

31.0

3_.0

2.9

2.o

12o0

_2oC

30._

31.0

12.0

32.0

_2.3

3,.9

3_._

36.c ¸

38.0

4_.u

_2._

4_.c

52oC

52.u

55.L

58.0

58.0

5B.(

36.0

]6.C

32._

28.0

14.0

12.0

3'a.O

19.C

17.5

15.5

16.5

ia.5

19.5

ZU.5

21.5

22.5

23.5

24._

36.0

36.C

32.U

32.O

32._

_2.U

28.0

26.U

2_.5

22.O

2U.5

3_.0

3.*.O

34.O

36.0

38.O

38.O

_.0

TA}II lq IV - HEAT ]RANSFEH MEASIIREMENTS FOIl VARIOUS PRO'IUI_ERANCE SHAPES; ,5 = h50 INCITES - C_Jntlnued

10. 1.4-Inch I/iam{,ter InstI umt'nt(_d Cy nd 'r and DtlnlrlLy CylindPr 6.4 Dian.elel _ IJpstteam

(a) M = 2.65; R = 3.94 x 106

1£ h h

y, _n. z, in. _, deg T{ Tw' oR h NSt he Nst,c h_ hL
(ai {a) (b) Ib}

,0 .955_5 _81.9 ,00&65 ,000656 .9_

.o .992t 587.2 .oo_3_ .000612 .V6
• Q .91159 6I_,9 ,01022 ,001_41 _,29

12,0 ,9_654 583.2 .0047_ .000668 I*02
_,0 ,93_,21 585,2 ,00?_b ,001051 1,_7

• 0 .921_8 682.5 .00t75 .001093 1.7_

5._ ,95377 585.9 .00_7 .Q006_9 1.0_

-5,_ ,9_3 585._ .00586 ,_008_6 1,_7

• 0 .96268 6Z_.2 .01_22 *002005 ,01_ .on2o_6 _.i_

12.0 .96266 5_.9 .00_8_ .000685 l.O$

,o ,9309_ 58z.9 ,00589 ,0006_I .o0_31 .0o01_9 _._z

-12.0 .955_5 587.2 .00,_9 .000S33 ._

12,o ,95_89 591,9 ,00_70 ,000663 .99

-12,o ,95712 592.2 eOo_76 ,000671 [,02

12,0 ,9_821 58_.2 ,00_66 ,000667 ¢97

I,U ,95&33 608,9 ,01162 ,001839 _,bb

2.0 °9599_ 60_.5 .00897 .0012_5 2.0J

2.0 °96_&7 617.9 ,OIO0_ ,001W16 ,0|0_ .O01W_6 Z,_I

3,0 .95_ 5 _00.5 ,00_ ,UOI_O io9_

6.0 .92370 576.2 ,00737 ,001039 t,_z

1.0 .950_9 587.9 .o0_5 ,0007_ .O0_Z9 .0_07_ _._9

2,0 .9_932 599.z .009[b ,001290 ,009_8 .00_$J/ Z,O0

3.0 .9_31 6u_.b .0097t ,OUl_TB .009fi0 .OOi_ Z.L_

• O .92537 580.9 ,008_i ,001t86 .OOBW_ .O0_lab

eO ,93317 58_.9 .00_%l *0010_8 .00_57 .oolo_a 1.7_

• 0 ,93763 586.b .00757 ,001068 .00759 .oOlUlO

[2.0 ,9W876 58_.5 ,005C,_ ,00071_ l.l_

,0 .93_85 586,2 ,00697 .000983 e00692 .000_76 lmbJ

.u .95879 5_o6 .00_06 .000655 400_I 0 .oo_O i._ 0

,o ,95823 592.5 .005w9 .00077_ ,005k9 .000?7_ 1,_7

• c .95_33 589.5 ,0052z .000736 ,005Zl ,0001_5 i._7

12,C ,93985 579.2 ,00_o0 e000705 1.13

•o .95S09 591.5 ,00508 ,O007t_ .00508 ,000716 1.i_

.0 ,96_0l 592.9 ,00w96 °0006?9 l,Ol

12.0 ,93763 562.9 .00_29 ,000605 ._o

-12,0 ,9387_ 576.2 .00_]8 mO00b89 ,92

--12,0 ,95266 586,5 ,00_70 .000663 1.09

-8.0 ,93t50 575,5 ,0053g *000780 l.z_

-3.0 °9_709 599.2 .00799 .00||27 1.91

-_.u ,9_S76 _9_._ .009_7 o001_36 .009W9 ,0015_ _._

3._ ,95322 597.9 ,OOfi_3 .001[_7 ,00811 .0011W_ i.5_

-3,0 ,955_5 605.9 ,00029 .001169 .00_37 ,0Oil80 I._

-3,o .9_709 59_.5 ,OOhlb .000952 1.55

[_,0 ,g_lO I _g0,2 .00_62 ,000_52 ,OO_6w ,oou6bw 1.0>

-12.c .95@23 588°9 .00461 ,000650 ,00W62 .OO06bz /lOb

12o0 ,9610 I 590.2 o00_60 .00Q6W9 ,00_63 .000_53 [*OK

-12,5 .95823 58_.5 100_7 )000630 ,9 b

-Ii*_ .9693_ 589.2 .00_6_ ,000653 1.0_

-2.5 .96213 591.5 .00_2 .000623 .9_

-2,5 ,95_77 585,9 .00_5 °000628 .00_34 ,000612 l.oi

-Z,5 °95210 585,5 ,00_ .000623 ,00_26 .OOO6Ol ,_f

Z2,5 .96,_36 592.5 ,004_0 ,000621 .00_62 *00_&52 1,00

2,5 .95889 989,2 ,00548 ,00077_ .00529 .0007W6 i._i

2.5 ,95_00 69_.5 ,00702 .000990 ,OOb�a .0o098_ I._>

-2,5 .9510_ 604.9 ,00083 ,001E_5 ,0067_ .O01_b i.9_

-215 ,955_5 _00,2 ,00825 ¢001163 ,OOB[_ ,0011_8 I*_S

2,5 ,950_ _ 999,5 .OUgl5 .00_290 .0063_ °OOll7_ _.O_

-2,5 ,950_9 602.2 °00g41 e001_Z7 _,IZ

-[6.C .95210 5_3.9 .00_2_ ,00059 s 1.0_

-12.0 .950_7 508.2 .00_29 ,000605 .00_31 .O00_OB l.o0

18,0 .95565 588.9 ,00_22 ,000595 l°Oi

15o0 ,95210 _07e_ .OOk_ ,000_16 ,00_36 .o0o_ib [.ol

-I_.O ,95377 58_,5 .00_09 .000577 ,00_07 ,ooo_/_ ,_

-!_,_ ,957_7 580.5 .00_83 ,000661 1.1_

I_,0 ,75155 583.5 ,OOW2_ ,000597 ,9_

12.0 ,95322 5_4,9 ,00_33 ,000611 1,0_

12,5 .95266 5s_,2 .00423 *000590 ,_t

-ll,O ,95377 58_.9 .00416 .Q00580 .92

[2-5 ,95_00 _67,2 ,00_35 .000_15 ,OOW_ ,COObl_ o9_

-ll°O .95256 58_.9 ,OOA_8 .000632 .00,42 ,OZUOJ3 l,O

-].0 ,96770 595.5 .00_86 °000685 .DObO8 ,LLU716 ;,_

_.o ,9k932 594°2 ,00756 ,00106_ ,0070! .ooIus? 1,59

5,0 ,9348W 58_.9 ,O07lfl .001013 ,00703 ,U90_9/I /*L

6,0 ,93206 58],5 °00731 .001031 .03701 -C::[J_I 1.":

6.0 .9_0kI 58_.5 °00665 i000938 i,_+4>

I,0 .9_67 _ 583.2 .00597 .0008&2 .O_ql ._OOS_ ].,+Li

2,0 ,9_82I 58_,9 .00_86 .000685 ],[j

8.0 °93651 580,5 .00569 ,000802 .3057_ ,03]_0_ J,zt,

6°0 .9_1_8 568.2 .00W98 .000702 .30a89 *0_3_90 i.il

_.0 ,92316 970°5 .00_1_ ,0007_ 5 °0061_ .OOUFI ) [,i_

2.0 ,94431 585.5 ,00582 ,000821 ,0058_ ,OOJBZ'_ i. Jl

l,O °9_87 _ _88.5 ,00_07 .000856 .00602 ,_20_9 I,_8

I.I0 0 ,99331 662.8 .02501 .003527

1.60 O .98218 655.9 .02019 *002830 ,01902 .0OdOSz

2.60 0 1,00612 67_.2 .020'+1 ,002818 ,0219& .035Lc_,+

3.50 o I,o10o2 650.5 .016/b ,0C,2362 .3167e l:_2_t_

_,_0 0 ,99832 6_6.9 .015_7 .O02l_z .015fl6 .LS._It ,_I

_°bO 0 .99777 657l_ ,015gl ,0022_4 .O[b�l ,CU,_%_ ,hR

8,60 0 .99888 6_9,2 ,0163& .00230_ ,OEbZS ,CJ/Z_t • 7_

I0,60 0 .9965_ 668°8 .02093 .002_#5_ oQq

2.60 90 .94709 584.9 *00_1 .000_19 ,_094_ ,OOOl?5 1,;'4

_.60 gO ,95767 587,Z .00%_ .00062_ .00q59 ,0006_7 ,fl_

2.60 180 ,95879 5ol,z .0017w .000252 .ool/b ,0c%_,

aThetmocouple locations for which z and/or

mea_uzed fz_m model origins.

b 0 measur_d n Btu f 2-sec °R.

stations are provided are fc, l models; x and _ slattnns far these modets are
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBEHANCE SHAPES; 6 = 1,50 iNCHES - Contiaued

10. 1.4-lnch-Dlameter Instrumented Cylinder and Dummy Cylinder 6,4 Diamet(rs Upstream - Continued

_) M = 2.65; R = 2.51 x 106

Te _ hX, in. y. in. z, in. _. deg T[t Tw, OR h Nst he Nst'c _LL

I_) (al lb, Ibl

2.0

lZ.O :_
20.5 ,0

28,C 12.0

28.8 _.0
28.0 ,C

20,5 -5.0

2_.5 -5.0

3_.0 .c

31.0 12,0

3_.0 ,o

2,0 -12._

2.0 12.¢

12.0 -!2,C

12.0 12.0

3(.0 l.O

31,0 2.0

32.0 2.0

32.0 3.2

32.0 6.C

3l.._ 1.0

3_.e 2.0

34.0 3,0

.... :_
38,0

4C.O .0

_.C 12,0

_2.C .o

_8,0 .o

92.C .0

52.0 12.C

5 _ . C I

58.0 12:C

58.C -12.0

4_.8 -12.0

36,C -8,0

36._ -3.0

3_.- o -3.0

32.C -a,_

3C,C -3.C

2O.C -3.0

3_,C -12,0

32.0 -12.3

30.0 -12.9

19.0 -12,5

17,5 -II.O

15,5 -2.5

16,5 -2.5

17.5 -2.5

IB.5 -2.5

19.5 -2.5

2C1.5 -2.5

21,5 -2.9

22,9 -2,5

23.5 -2.5

24.5 2.5

36.C -18.0

36.0 -12.0

22.C -t8.0

32.0 -16.C

32.3 -I_.C

32.0 -IC.O

2B.C -it,,O

28,? -12.C

26.? -12.5

2&,5 -Ii.0

22,t -12,5

3_.0 -] .;

3_.C ,,.0

3_.C 6.0

36.C 6.0

38.0 1 ,C

38.0 2.c

_4.0 6.0

_4.0 ,,.o

_.;? 2.0

• 96?87 588.9 .00331 .000731 1.06

,96266 585.2 ,0028A .00062_ .9g

• 9776_ 609.9 .0_678 .001989 2.33

,95918 583,5 ,0030_ .000663 .96

,96353 982.5 ._513 .001128 1.69

.9)067 975.2 .00538 ,001101 1.81

.9_645 587,2 .00298 .00065& .99

.9_&71 58_,5 ,00399 ,00087_ 1.36

• 968_5 613.9 ,01010 ,002217 ,01027 ,002255 3.63

,96422 587.2 .00310 *000681 1.01

,9&_77 583.5 .00407 .00089_ .0C368 ,008808 1._6

°96869 588,5 ,00309 .000_78 1,01

• 96757 589,2 .00387 .00067W .9_

• 96925 589.2 .00309 .000678 1,09

• 95863 583,5 .00316 .00069_ 1.00

• 98030 603.2 ,00835 .001833 2.82

• 96310 _97,9 ,00632 .001388 2,15

• _8813 60_.5 ,0076& .001677 ,00717 ,001706 2,76

.98086 595.5 ,00600 .001317 2,0_

• 93&59 579,2 .OoasO ,00105_ I.55

• 96030 585.9 °00352 .000773 .003_3 ,000753 1.21

.95863 595.9 .00627 *001377 .00853 ,OOlg3_ 2.06

• 95192 593,9 °00677 .001686 .00677 ,001486 2,Z_

• 99570 5fl_._ ,00569 .0012g9 .00567 .0012_5

,9W07_ _81._ .00589 ._01205 .005_9 ,001205 1,85

.9_52_ 583.5 .00522 .O0114e .00523 .0011_8

• q5918 5_5,2 .0_356 ,00_782 ].]7

og&6fl9 583.2 .00_9_ ,001082 .00087 .001069 1.68

• 9_6_ 599.5 ,00_89 .000898 .00_13 .000907 I._6

• q6813 59g.9 .00388 .000852 .0_388 .000852 1.32

• 96310 588°5 .08372 ,000817 °00371 ,000815 1.2}

o9&g68 581.5) .00333 ,000731 1.11

• _6813 590,9 .08350 *000788 ,O_D3_O ,000768 1,16
,972_0 596.2 .003_8 .00076_ 1,15

,9&912 577.8 .08288 .000632 °92

• g5196 577.9 .00288 °000632 ,95

196910 586.9 .00335 .000735 1.23

• _&241 875,5 ,00_60 .000790 1.25

• g_630 591o5 ,00540 .00|186 1,96

,95839 5_6,5 ,00666 ,O0166_ ,00667 ,001&66 _,3_

• 96198 595.5 .00561 ,001232 .0_560 ,081229 2.00

• 9625_ 597,2 .0099_ .00]306 ,00601 .801319 2,00

.95639 591.5 .0_85 .001021 1,70

• 97260 590,9 .Of311 .000683 ,00312 .000685 1.09

•9Z037 592.5 ,00312 .000685 .00313 .0006_7 1.11

,97372 591.9 .00299 .000656 .00302 ,000663 1,02

.97092 592.5 .OC31t .000681 1.06

• g7148 590,2 .00296 .000650 ,99

°g7372 592,2 .00296 ,000650 .98

• 96_89 586°9 ,00298 .00065_ .00290 .000657 1,00

.96_22 586.2 .0029_ ,0006&8 .00286 1080628 .98

.97651 593.9 °00301 .000661 ,0@321 .000705 1.01

• 96533 593.2 .00379 .000832 .00363 .0007@7 1.26

,96A77 59_,9 ,00907 ,001113 °O0522 ,0011_6 1.65

•96981 60Z.2 .0_590 .001295 ,00_18 ,001352 1.97

• 96310 596,5 ,00580 .003273 .00573 ,00|258 1.93

.9586% 601.2 .00657 ,081_2 ,C0858 °001_27 2,19

.9597_ _98.9 .0087_ ,OOl_gi 2.32

°98533 586°2 .00286 ,000628 1.05

• g6981 588.5 .00295 .O006_fl ,00297 .000652 1,01

,06869 592.5 .00276 ,000606 ,97

.98_77 585.9 .80313 ,OD06_? .C0112 .000_8_ 1.0_

,98701 586,9 °00283 ,00_62_ ,COZ86 ,000628 198

,9892_ _88,2 .0029_ ,080_5_ 1,01

°96_27 58_.9 .00279 .000613 .98

.966_5 588._ .00298 .oe06_O 1.06

.96_77 585.9 .0029T .000652 1,0_

°96589 5@6,2 .00606 ,001330 2.10

.98869 587.9 ,00291 ,000639 ,[)0291 ,000639 ,99

.96,,77 588,9 .00312 ,O006fl_ .00311 .000683 1.06

,97598 593,9 .80331 .000727 .D_3_7 °000782 1.2_

.9_751 591.9 .0053& ,001172 ,_05&g .0_1205 1.78

.9_353 582,5 .00527 .001157 .00516 °001133 2.07

,9_12 o _79,2 .OOAS_ ,oo]Oi_ °(30_52 ._0_01_ I.53

,9_91_ 58_,5 .8_5& ,00c997 I,_8

.9_988 _83o2 .80_30 ,0009&_ 100_7 .000937 1._5

• 98030 585.5 .00355 .000775 1.23

.g_577 583,2 .00_17 .000916 .0o_i .00Cg68 1.)9

• 93291 568,9 .00336 .000733 ,00327 .000718 1.11

.93515 571.9 .00387 ,000850 .00393 ,00_8_| 1.30

,_5#15 58_.5 .0038_ .0008_3 .00389 .00085_ 1,29

.9569_ 590.2 .00413 ,000907 .90_06 °000891 1,50

!,10 0 .99_a0 653,9 ,01911 ,00_196

_.6t 0 .98155 6a5.2 .01530 .003359 .31_27 ,00_133

2.60 1,00503 657.5 .0175C .O03flwZ .01887 .08_I_3

3,6¢ 1.01008 650.5 .013_3 ,002992 ._1368 .00_003

&°6Q 1,0005_ 641.9 .01259 .08276& ._1298 .002832

6.8 _ I,_0000 84&.2 .01363 .002992 .01353 .00_992

8.6 P 0 1.00167 6_4.q ._1360 ,002986 .01356 .00_977

if.TO 0 .9q778 698.9 .0}8_0 .00_8_0

2.60 9C .95303 583,2 .00&51 .000990 .00422 .080926

_.60 9C .98701 587,9 .00357 ,00078_ ,S037_ .000821

2.6( 180 .96813 582,9 .O011O .0002_I .00097 .000213

].o[

._2

.zt

,66

.71

.71

.96

.99

.7o

aThermocouple locations for which z and/or ¢ stations are provided are for models; x and y stations [or these models are

measured from model origins.

b h measured in Btu,'ft2-sec-OR,

I

to
-V--
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×, in.

2.0

t2.0

20,5

28.0

28.C
28.0

2c.5

2_.5

30,0

31.0

34.0

2.0

2.0

12.0

t?.G

31.0

32.O

32.O

32.0

3_,.0

3_*.0

36.0

38.O

40.0

4_,.0

42.0

48.O

52.0

52.O

55.O

58.O

58.0

58.(_

36.O

36.0

3_..0

32.0

3O.O

28.0

3_..0

32.O

_0.0

19.0

15.5

16.5

17.5

18.5

19.5
20.5

21.5

22.5

23.5

24.5

36.O

36,O

32•0

32,O

32.O

32•0

28.0

26.O

22.O

3_..0

3_.0

3_.0

36.0

38.0

3n.O

_.4.0

44._]

l,_.O

TABLE IV. - HEAT-THANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 " 1.50 INCHES - Continued

I0. 1.4-1nch-Diameter Instrumented Cylinder and Dummy Cylinder 6.4 Diameters Upstream - Continued

(c) M = 2.65; H • 1.28 x 106

Te h h

y In z in _ deg Tt TW OR h Nst hc NStc _ hL

(a I (a) _b) Ib)

.0 .98769 595•2 .00180 .000777 1•13

•0 °98210 594°5 °0016_ °000708 ]•09

,0 ,9832l 604°5 ,00_33 ,C01870 2°85

12.0 .9787_ 594.5 ,0015_ .000665 ,99

4.0 .9_972 584°2 ,00284 •001226 1.95

,@ .947&] 577.2 *00305 .001317 2.05

-5.0 .98_89 594.9 •00153 ,000661 ].03

-5°0 .97091 587•9 •00238 ,00[028 I,76

,0 .96755 602.9 ,00630 .00272] .006_0 .00275 z. _,25

12,0 ,9832] 503.2 .00167 .00072l 1.18

.0 .96308 583.9 °00208 ,000898 .00188 ,000812 I,59

-12.0 .98769 505.5 .00163 .OO07O_ l.O_

12.0 .98713 595.2 .00164 .000708 ,90

12.0 .98713 59_.5 ,00155 .000669 l•10

12.0 ,97650 588,9 ,00163 °00070& 1,03

l,O .96531 595°2 .00502 .002168 3.80

2-0 ,9642Q 589.9 .00384 .001658 2,59

2.0 .96699 595,2 •00479 •002068 .00488 •002107 3.68

3°0 .96620 588.2 ,C0334 .001442 2.18

6•0 ,95189 677,9 .00264 ,001140 1,66

1.0 .96979 586°5 ,00178 .000769 .00171 .000738 1.33

2,0 .96_20 592,9 ,00362 ,OOlb63 .00368 •001569 2.55

5.0 .95972 589.5 °00407 .001758 .00AO& o0017t•5 2.85

.0 .95021 580°9 *00345 o001_$0 .00343 ,0CI_SI

•0 .95_13 581o5 .00295 .001274 .00294 .001270 Z.2e

•0 ,95972 583,5 ,00279 ,001205 .00280 ,001209

12.0 .97538 588,9 .0Ol8W .000795 1.36

•0 .950Z0 583.2 ,00266 *O011&9 .00261 •001127 1.96

.0 *98098 593.9 .00236 ,O01019 .00239 .001032 1.7&

.0 .98_89 596.5 .00199 .000859 .00Z00 .00086_ 1.57

• 0 .97930 591,2 .00200 .000864 ,00199 o0008_9 l.S&

12.0 .96755 583•5 ,00169 ,000730 1•15

•0 °98_33 597,2 °00183 .000790 .00183 .000790 1.32

•0 .98993 598°9 o00186 .000803 1.33

12.0 ,97035 585,5 .00155 ,000669 l,tl

-12,0 ,97259 586,5 °00143 .000618 .93

-12.0 .98098 590,9 .00181 .000782 1.23

-8•0 o96_96 582,g •00204 •00088] 1.39

-3.0 *96923 590,9 .e033_ oOOlw_2 2•27

-3• 0 .965e7 591.9 .00_97 .001714 •00398 .00]719 5•ci

-3•0 ,96755 589,5 .00321 )001386 .00318 •001373 2.17

-3,0 °97035 596,5 ,003_8 .001503 ,00352 •001520 2.35

.971_7 589.2 .002_8 *001071 1.693.O

-12.0 ,99216 _96,5 .0014_ .000622 ,001&_ •00062_ 1.09

-12•@ .990_9 596,2 °00152 .000656 .00153 .000661 1•12

-12,O ,99272 602.5 .00151 .000652 ,00154 •000665 _._3

-12,5 °98995 598,5 o0015_ •000665 1.12

-Ii.0 .990_9 599.5 .001b5 ,000669 1.12

-2.5 ,99328 600.9 ,00154 .000665 1.05

-2,5 •98433 592.5 .00159 .000687 .00150 •0006_8 I.C@

-2,5 •98Z77 5?4.9 •00156 .00067_ .0015t ,000_8 1.06

-2,5 ,99664 603,9 .00]&9 ,000643 .00175 .000v_6 _.05

-2,5 ,98210 593.9 .00203 •000877 .001gO .00_q20 1*28

-2.5 .97650 597,2 .00302 °@013Oe .0029_ *001270 2,[_

-2,5 ,97_74 598,9 °00339 °001_64 ,00360 ,00156t 2.Z9

-2.5 °96979 592.2 .0032_ .001399 .00312 .001_7 2.35

-2.5 .9_587 59_•9 .00388 ,001676 .00_81 .0018_5 Z.CJ

-2.5 •95755 59_.5 .0@439 .001896 2.97

-16.0 .98_33 592.5 .00163 .000704 I*25

-12.0 .98681 59&•2 .00138 .@00596 •00140 •0o0&0_ .95

-18,0 ,_6769 _95,5 .0015_ .000_ l,o5

-16.0 ,98633 593.9 )00153 *00066[ ,00152 •000656 1.18

-l&•O .98657 593.2 .00155 .000669 .00154 •00066t 1,2D

-10.0 ,9fl769 593.5 °00136 ,000587 1.0C

-]4.0 )98377 591,5 *00146 .000630 •99

-t2•0 .986_7 _93,2 *00138 *000596 1.05

-12•5 .90_89 592._ .00151 .000652 1.14

-12.5 .98657 596.9 .00147 .000635 o00167 .000635 ._9

ll.0 .90433 592.2 ,0015l .000692 .00lbl .000652 1.02

-I*0 ,98713 596.2 .0017_ ,000751 .00186 .000803 1,36

_.0 *96923 590,5 .00333 .00l_38 •00349 .001507 2.25

5.0 .95860 585.9 .00295 .00127_ .00286 .001235 2._2

6,0 *95692 580.9 .00267 ,001153 ,00266 ,0011&9 1.89

6•0 .965)I 586.5 .00261 .OOli2? 1.75

1.0 1.70

2.0 I._]

1.57

,96_64 585.2 .00252 .001088 .00253 ,001C93

.97_70 587.5 .00197 ,000851

8.0 *96196 582.5 .00222 ,000959 .0022_ .000963

5,0 .95525 576._ .00175 .000_56 *00171 .00075e l.l_

4.0 ,957_8 582.5 .00199 .000B59 .@0196 ,0008W6 t•_l

2,0 ,97091 387.5 .00238 .001028 ,002Wl .00_031 _.?]

1.0 .97315 5_9.2 .00226 .000976 •00220 .00095_ I°67

1.10 0 ,99272 636.5 .01201 .005186 .S_

[*60 0 .97762 627.2 *00995 *0_4297 .00906 °003912 .74

2.60 0 ._9776 646.9 o0i135 .00_901 .012_1 .005359 .S_

3°60 0 1.00839 655°5 °00956 o00_128 *01005 .00_0 .7:

4.60 0 1.00000 638.5 ,O006B .0@37_8 °00886 •003826 .64

6.60 oo ............ oo_ ...... _ ............. :_
8.60 1.00000 6_8.9 .00943 .0_072 .00938 •00_051

10°60 0 .9_38_ 646.9 )01385 *005981 _•77

2.60 90 .95636 581.2 .00324 *001399 ,00501 .0013O0 _.nl

&.60 90 ,971_7 587,5 o002_7 .001067 .0_267 .00115_ .77

2°60 180 ,971_7 579.9 ,00052 .000225 .00050 .000216

aThermocouple locations for which z and/o@ ¢ stations are provided are lor models; x and _r stations for these models are

measured from model origins.

b h measured in Btu'ft2-sec-OR
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOIt VARIOUS PHOTUBEIRANCE SHAPES; ti - hS0 iNCHES Continued

10. 1.4-1neh-Diameter h_strumented Cylmder and Dummy Cylinder 6.4 Diameters Upstream - Continued

(d) M ; 3.5l; R - 4.07 x 106

Te h

x, in. y, in. z, in. _, deg Tt

tat (al

h

Tw, °R h NSt h c NSt,e Fo°

(b} l_)

,95gl& 579.9 ,O02&_ .000_71 ,9_

.o5186 5_7._' .00252 .0D0_88 ].07

,g714_ 6_0.2 .006_1 .00:237 2.58

°g_739 572.2 .002_9 .000481 *9_

,q300_ _TZ,'_ .00519 ,001O02 2.08

,q1996 55@,h .00489 .00094_ 1.96

,q%3_ S_7.g .00249 .O004BI 1.06

*94179 576.9 .00376 ,000722 1.55

,969_ _ 610,2 .00949 .001832 *0096_ ,001_65 4.14

,w_242 5_5,% .00262 ,000506 1,04

.93731 _76._ °00327 ,000631 .00299 .000577 1.37

.9_138 _81./ .0023_ .000_59 ,96
,95802 678.2 ,00235 .000u54 .93

.95970 57_,5 .0C235 ,000_5_ .95

,o468q _I._ .00255 .O00&g2 ,99

,96_18 604.9 ,00712 ,00137_ 2,93

196C26 5_1.? eOOSUO .0010_2 2.30

,05Qb6 598°9 .O05B] ,Q01122 .C0580 °001120 21_

)952_2 586.9 .00550 °O010b2 2,15

,92276 565.9 ,00_51 °O00STI |,78

.9&906 577.2 .0035[ .000678 °C0_46 ,000_58 1,_2

19_235 585°_ ,0071_ ,001386 .00723 ,001396 2)86

l_3_I _77°% .00_89 ,001137 .C0566 ,001093 2)28

.92780 _74°5 100_3 °00097_ .C050_ °000967

,@3451 574,5 .00559 *O010_i .C,0540 .0010_2 2,17

,93899 575,_ .OO&_2 .000892 °00%6_ °000892

,9&515 572.5 °00291 .000552 I°29

,9_235 576°9 ,00_27 ,0008_ ,(10_2_ .000815 i*71

,9619w 586.2 .00377 ,000728 ._10380 °00C,73_ I)_i

,96362 584.5 ,00285 .000550 .0_285 ,000550 I*22

*06025 %81.? .002_Z .000506 .00261 °000504 i*06

.95675 569°2 *00333 ,0006_3 I)44

196530 583°2 ,O0_&_ o000_71 ,0024_ ,O00_?l *99

,96753 584*5 .002_6 ,000_75 ,99

.93395 567.2 ,00325 ,0006_7 1)31

,03507 568°5 .00337 .000_51 i_39

,95018 57_,9 .0028_ ,000558 1.28

,9300_ 566,5 )003_9 ,000712 1.58

._3675 _76°q ._055C ,001062 2,29

l_3787 576.2 ,00581 .001122 ,00579 ,001118 2.50

*_5C, 18 _8_,q .0055_ .001066 .0055_ .001069 2.37

,95_10 586.2 ,00591 ,0011_I °00598 *001154 2,39

*937S7 576,5 ,00506 .00_977 2,08

,96082 5BC,9 .0025C .000_83 ,00251 °000&85 ]*07

,95858 579°9 ,00270 *000521 .00271 ,000523 I,II

.962S0 _1._ .0C2_I .o00_ .OOZ_ .000_71 I*00

,_61_8 580._ °00219 .000_23 .98

.962_0 5_0.9 .00228 ,O00&_C .9_

,9625Z 581.5 ,00253 *000_8_ 1,0_

,95354 575.5 ,gO2Z8 _000440 *OC21B .O00&21 _@7

,95242 %74°9 ,00253 *00048R *0C23_ ,000_59 1)02

,96585 583*2 .0026_ .00051? ,00285 °000550 I,I0

.95_66 58C,5 ,903_i .000658 .90332 .000_41 i)39

.9563& 5S6.q .00_63 .OOO@�& °05_6 °000900 1°94

*95970 qgz,'_ ,00521 ,001025 *0C55_ ,001079 2.19

)96739 _82,5 .O05_Q .0D09_5 °9C_99 °000963 1.99

,9_011 59_°5 °0055S .001075 ,3C5_7 ,001056 2,25

,93899 58],2 ,00626 )001208 2*70

,95410 576.2 ,0_219 °000_23 .96

,9591_ 579.2 ,00236 ,000_56 ,00237 °O00_SS 1.03

,95858 5_1.2 °002_9 °000_8_ I,I0

,95522 576.9 °002!2 .O00_6fl °00231 ,O00&_6 ,96

,_5578 576.2 .O021Q ,000u21 .0C21 _ *O00&19 .92

.95690 578.2 .00252 ,000_8 ,95

m95522 576.5 °00252 ,000_86 i*05

*9563_ 570,5 ,00227 ,OOC&3B .99

l_5634 579,2 .00238 ,000459 I)03

.95970 579°2 .00231 °000_6 .00231 .O00_b )96

.95690 579°5 °00Z38 ,000_59 ,OO_37 °000_8 i*0_

*gb6_I 585°5 ,0028_ .O005_b ,00306 *o005gl 1,27

)9_29I 57_°9 o00487 ,0009_0 ,0050_ .000969 1.95

.93339 577.2 ,00520 °O010C_ °00516 .00099_ 2.83

.92892 57_.2 °O_s& .OOC�_A °O(]_8& °00093_ 1.94

,93787 575°2 .0C_55 .000878 1.81

,_59 _76°_ °0C57_ .000726 °003@? .000737 1,52

)9_s71 _T&*h °O0_ll ,00060C |.30

.93339 572°2 ,00_9 .000867 ,00_53 .00087& 1,80

191996 560,_ ,O03SJ ,000T39 °O0_S_ )00_37 [,56

,91101 552°9 .0030_ *00C595 ,0029_ °000568 1.23

,9_235 57a.? ,00357 *OOO6fl9 *0036_ *000707 I,_

,9_962 578,5 °003_9 .00067t_ .003_3 .000562 i°47

,98992 6&_,5 °01992 ,0038_5

,98376 6_,_,9 .0161C ,003]08 °OlS_& °0_2984

I)00335 656.5 .0156q ,003019 ,O16BO ,0032&3

1.00559 638.5 .01159 .002237 .0£13B ,002197

.9977b 6_.9 ,0131_ .002537 °01367 ,002639

)99698 538*2 *_I_5 ,002709 ,01_5 °002789

)gq776 658.9 .0!_5_ °002815 ,01_57 °002813

*98882 _37°9 oC1557 .003006

.9553& 58],5 .00376 ,000726 ,003_8 ,000672

.9_06 582,5 ,OOA]_ ,090616 ,01],29_ .OOQS_

)97795 $85.2 °0C085 .000164 .00_8% °OCIOI70

,999q_ 595oQ ,OQCS_ °C�OlC, q ,,]C,06_ °o001_o

Z.o .0

_2.c .C

20,5 .0

28.C 12,C

2B,O W.O

28,c .0

2 .5 -5.0

?_,.o

31.' _Z.C

2._ -_z.

ZeC ]Z.I: I

_2.C I 12.3

3CmI I .i%I

31. Z.D

32,3 2,0

_Z. I ] 3.0

32. 5.0

3_,.3 I,C i

3_.0 3.0

36,C 1 ,O

38.c ,0

_o.c .c

_.O 12,c

_2.0 .C

_.o .0

_B.c .0

52.0 .0

52.0 12.0

55.0 .t_

5B,O .0

58.0 12.0

58,C: -£210

_.C -12.0

3_,.C -8,0

36.e -3._

3_.C -3.0

32.0 -3.C

30.0 -3.0

2B.O -3.0

3_,C -12.C

32.0 -IZ.o

_,c,c -12,0

_9,c -12.5

17,5 -Ii,O

15.b -2.5

1_,.5 :2.5

17.5 -2.5

1S.5 -2.5

19.5 -2.5

Z ul . 5 -- 2 . 5

21.5 -2,5

22°5 -2.5

23.5 -z.5

2_,5 -Z.5

3_.0 --16eO

36,Q -12,O

]_.0 -i_,0

_Z.< l --16.0

32.0 -i_.0

32.0 -ic,o

23,C i_.o

z8.O -lZ,O
Z6,o -12,5

22.,3 -t2.5

20.5 -I:.0

5_.c -l.O

_,C _,.0

3_,0 5.0

5,**0 c.o

3B.o l.O ,

3 e . C I Z . C l

_.0 2.C

1 .ii3 0

J.60 O

2,6_ 0

3.6: 0

4.6, _ 0

_ . 6 CI 0

8.6O _1C.bo

2._C 9O

_.6C 9,O

Z.6C !8,0

_.._U ¸ le_

,TR

.58

.66

,77

.73

.^

aThermocouple locations for which z and/or

measured Irom model origins.

b h measured in Btu,ft2-sec-OR

stations are provided are for models; x and y stations for these models are
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHARES; 5 = 150 INCHES - Continued

lO. 1.4-Inch-Diameter [nstrumenled Cylinder

Te

x, in y, in z, In _, deg "It

(a_ (a)

2.0 ._ ,9041412.0 . ,95685

2O.5 .0 .9eglB

2_.C 12,o °95237

2_,0 4.O °93338

23,0 ,0 ,92491

20,5 -5,0 ,96077

24,% -5,0 ,9_565
30,0 ,0 .06694

31,0 12,n ,95685

3_,0 ,0 ,94172

2,O -12,0 ,9&750

2°0 12,0 ,9&2_5

12,0 -12,0 ,96470

12,0 12,0 ,95125

38,O 1.0 .962_5

31,0 2.o ,05853

32.0 2°0 ,95125

;2,o 7.0 ,_%1P5

32.o 6,O ,92_R_

3_,c 1,0 ,95013

3_.0 _.0 ,9t66@

3¢.O .0 ,9322O

38.o °0 ,9372_

_.S £2,0 ,95013

a2,c ,0 ,94453

4_,0 ,c ,90414

43.: ,c ,9669_

52,0 ,C ,96_1_

52.0 I2,c .9_060

55,0 .c ,96306

58,0 .C *97198

_8,_ :2,O ,93780
53.0 -12,0 ,94004

_,0 -12,0 ,95517
36.? -8.0 ,935_6

35.C ¸ -3,O *q_060

3_, ¸' -3,0 ,9_060

32.,2 ¸ -3.S ,95181

_3,C -3,8 ,95_61

2_.3 _,0 ,94286

34,0 -12,C ,96638

_2,C -12,C ¸ ,95_70

JC.0 -12,C ,96@O6

lg,0 -12,5 ,96638

IJ,5 -ll,0 ,96694

15,_ -2,5 ,96750

16,5 -2.5 ,95853

_7.5 -2,5 ,q5741

18,5 -2,5 ,07086

1_._ -2.5 ,q5_53

2C.5 -2,5 ,95_45

21,5 ¸ -2,_ ,96021

22,5 2,_ ,94789

24,5 2,5 ,9_004

30,0 -16,0 ,9_021

36,C -12.0 ,96_70

22._ -10.0 ,96358

32._ _16.0 °96077

_2,g -14,0 ,9613_

_2,C -10,0 o96133

20*0 -l_,0 ,06021

28.,2 -12,C ,_62_5

26.C -12,_ .96133

2_°5 -11o0 ,_618_

22, n -12,5 ,96_1_

2L,5 -11,0 ,_6]8 o

3_,0 -1,0 ,q6306

3_°0 4,O ,0456_

_,*,0 5,0 .03612

34°0 6,0 ,93276

36,0 6,O ,9_172

3B,q 1,0 .Q_7_

)B.O 2,0 ._901

4_,C 6. r ,_?_

_,' 2, ._'_' _'

_.C 1.3 . q',,' _7

1,6 0 . _7'_2_

_ .6 0 • ';'_ _ _ '

:_ .5: ¸ i. _rO, _

C.6 3 .9_1'0

B • 6 t 0 , ; r_ 2 _ '

2.5O 9 ° '_ _

6.6O ,_,_ ''

2.6'¸ [a_ ¸ .9''J:_

(e) M =

and Dummy Cylinder 64 Diameters Upstream - Conttmwd

351; H = 2.83 x l06

h h

Tw, OR h Nst hc NSt, c _oo _LL

(b) (b)

580.2 .O01ob • 0005a2 1.05

57_.9 ,00178 *000492 i.05

594,2 ,oo494 .ooi_65 2.9_

571.9 °00191 .000528 1.0_

570.2 .00 _.29 °001186 2.4W
563.5 .0037_ .001034 2.Z3

577*5 ,0019_ .000533 1,07

572°9 °O0302 °000835 1.83

602.5 .00739 *002042 .00753 °002081 _°_5

577.5 ,00217 .000600 1,21

572°9 ,00266 ,000735 ,00234 °0006q7 1,67

58_.2 .00169 .000467 .97

578,2 .OOI@_ • 000509 1.02

579,5 °00176 ,00048@ 1.07

571.5 .00183 ,000506 I.Ol

598°2 ,00558 ,0015q2 3,08

585,5 ,00412 ,001139 2.35

582. t" ,000¢66 ,001288 ,00_¢64 ,001282 2,86

582,2 o0044_ °001227 2,47

567°2 ,00047 .000959 1,92

573¢9 ,00258 ,000713 ,00250 °000691 1,47

58755 °00512 ,001q15 .00557 ,001559 2,83

573°9 ,00508 .00 I_,Ot¢ .00491 ,001357 2.8|

569,2 °000*30 °001188 ,00_28 ,001183

574.5 .00400 ,001105 °OOt¢O0 °001105 2,41

572,9 ,00362 ,001000 ,00362 ,001000

572,2 ,00213 ,000589 i°25

575°5 ,00340 .000940 .00335 °000926 2,05

583,5 ,00280 ,00077_¢ ,0028& ,000785 1,73

582°5 ,00228 .000630 ,00228 ,000630 1.27

579.9 .00]94 .000536 .00193 ,000533 1.19

567.9 .00255 °000099 1,5_

582,2 ,00186 ,000514 °00186 ,00051 t¢ i°I_

583.q .00183 ,000506 1.12

566°5 ,0025 _¢ °000702 i, t¢_,

5_8.5 ,0020*7 ,000683 1,36

575,2 *00202 *000558 1,23

566,2 .00283 *000782 1.78

570¢°9 °00420 ,001161 2.35

575, e) ,00_9 .0012¢96 °00467 .00129] 2°95

58&,9 .00423 ,OO]Ib9 .00425 °001175 2.55

587°9 *00451 ,0012_.6 ,004_¢7 ,001235 2._9

57_*°2 ,0038 _* ,001061 2.37

580.5 .00201 ,000555 .00202 ,000558 I°2_

580,2 *00195 ,000533 ,O01g _¢ .0005_6 I°07

583,9 ,00192 ,000531 ,00195 ,000539 1,07

583.5 ,00171 ,000_73 1,08

580,9 ,00185 ,000511 1,15

581.2 .00186 .000514 1.06

575.9 ,00171 ,000_73 .00162 ,000_68 1.05

575°2 °00192 ,000591 ,00163 ,000450 1,I_*

583,5 °00171 ,000473 .00193 .000533 1,05

579,_ *00278 ,00076S ,00265 *0007_2 ]°70

583.2 ,00398 ,001100 ,00307 ,001097 2,25

5_6°5 °00_¢I? ,001141 *00436 ,001205 2.53

578.2 °00395 °001092 .00394 ,001089 2,38

578.2 .00_&3 ,001224 ,00430 ,O011@S 2,6_

577°5 .00515 .001_,23 3.22

578.2 ,00181 ,000500 I,15

579,5 ,00170 • 000_*70 ,00172 ,000w75 1,07

5_3.2 °o016t. .o00_59 1.0_.

577.2 °00167 ,000_¢62 °00166 ,000459 1.0 e-

576°9 ,00161 ° 000_*45 ,00160 ,000_2 ,99

577°9 ,00203 ,000561 i.26

576,5 ,00169 • 000_,67 1.06

577°9 °00162 ,O00w_8 1,02

577,2 ,00168 ,000&64 1.02

579,2 ,00169 ,000667 1.07

579,5 ,00169 ,0000*67 e00169 ,000467 I.05

577.9 ,00172 ,000/.75 °OOITl °000473 I°0_¢

583.2 °00215 *000594 °00235 ,0005_9 1,38

576,_ ,00370 ,001023 ,00387 ,001070 2.22
570.5 ,00406 .001122 .00_¢00 ,001105 2,80

568,2 .00370 ,001023 °00370 ,001023 2,15

572,q ,00_2 .001056 2,22

574°2 °00291 ,o0080& ,00301 °000832 i,_I

574.0 ,002&7 .000683 i.36

572,2 ,003'*_ °ODC�( 2 ] °C, 0350 ,000,967 2.11

_AO.o . OC_F%_ °0_0R5/ I *C?_0_ .0t]0R&@ l.T&

',' _,_ .7_,_ ,: ,,_n.l _ . ,;,: .ooo611 1.37
' 7:'.' . r,C. _. ' ._.'l .'.'v .,._.'7.. . C':, .7_._> 1.60

%H_,? *,0['_ 7 _ , i, T_r_ °$, ,F_' ,:007!2 1°70

_2t., .o! _o" . C 10_6 ' .01256 .803_.7i .70
_,,. *. ,, ..9 'm_ . OC, il.._ .9]h24 .00_aS8 ._e

_,_2.' .O_P A2 ,0029 c'o *01N6_* .0_'29'* ] ,6&

_3.2 .Ol_[q .osw_ ._]120 .0C364s

n ,(,.2 .c:,/_ 0,,,_ ,gv

5v_,2 .00 _;'__ , _ C:t:'_C'7 ,OC 3C'i ,003832 ,_2

,,_,-,. _ .oc_r . o c,,_7,._, . nr2_,, .onnr, vv

t_',. _ .ClaO,, .0on ],*(i .O_iCi_ _ .C00_'6

_9." . _C o,.'_ .CS0[_[ . ooC_5 .nocls2

aThermocoupte locations for which z and/or

measured from model origins.

b h measured in Btu/ft2-sec-OR,

stations are provided are [or models; x and ¥ stations for these models are
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 1.50 INCHES - Continued

and Dummy Cylinder 6.4 Diameters Upstream - Continued

R . 1.63 x 106

10. 1.4-Inch-Diameter Instrumented Cylinder

(f) M - 3.51;

x. in. y, in. z, in. _, deg _ Tw, OR h NSI he NSt, c

{al (a) Ib) _b)

2,0 ,C .97928 587.2 ,O01)w .0005w6 i•29

12,0 .0 ,97256 581,9 .00102 .000492 1.02

20.5 .0 .97032 593,9 ,00318 ,00153w 2,61

28,0 12.0 •98920 579.9 •00117 ,000564 1,1_
28,0 4,0 ,98400 572.2 ,002_5 ,001181 2•31

28,0 .0 ,93672 5S8,5 ,0023| •001114 2,20

20,5 -5.0 •97592 583.9 ,00117 ,00055W 1•13

2_,5 -5,0 ,95784 577.9 ,0017_ ,000839 2,00

38,0 ,0 ,95472 595,2 ,0052& ,002528 .$055 •002571 8,02

31.0 12,0 ,97255 583.9 .00123 ,000599 I•25

3_,0 ,0 ,95_08 577,9 •00151 ,000728 ,COk '_, .000651 1,66

2.0 -12•0 .98208 589.5 .00122 •000589 1,31

2,0 12,0 •9?6_8 585,2 ,00:3_ ,0006_6 1.3_

12,0 -12,O .9798_ 586,5 ,00105 ,000W97 1,1_

12•0 12•0 ,9658_ 581,9 •00116 ,000580 1•15

3O,Q I•0 ,9630_ 591,9 ,00376 ,001814 3.88

31,0 2,0 •95858 582.5 *00326 ,001573 3.36

_2.0 2,8 ,9%072 578,5 ,00325 ,001568 •0(_?i ,0015_8 3,39

32,0 3,0 .952&0 57a,2 ,00308 ,001_86 3•08

32,0 6,0 ,9_120 569,9 .00218 ,0010_2 2,18

)4•0 1,0 .9_520 576,5 ,001_7 ,000757 ,00148 •OOOTl& ]•71

)&,O 2,0 .94458 576.2 °00330 •001592 .00386 ,0016_9 2.58

3_•0 3,0 ,94008 571,9 ,00308 ,001_86 .00293 ,001_13 3,08

36.0 •C .94232 571,9 .00293 ,001_I_ .08290 .0_1399

38.0 ,0 .9_792 577,2 •00237 •001143 .00245 •001138 2,66

_O,C .0 •95408 575,5 ,00228 ,O01lOO .08229 ,0_;1105

_,O 12,0 .966_0 582,5 .0018_ ,000598 1.23

42•0 •O .95520 576,2 ,00196 ,000945 .OCtal .01909_1 1.59

_4,0 ,8 ,977_ 590,5 ,00162 ,O007Sl ,08172 ._0_830 1.76

_8•3 .8 ,980_0 587,5 •0012_ •000598 ,OCIZ% ,300598 1.29

52,0 ,0 ,97872 588.2 .OOll7 *000564 .]0116 ,000560 1.15

_2.0 12.0 ,95520 576.5 .00157 ,_007_7 1,51

55,3 °0 .98320 588•_ ,00108 •000511 ,CCIOb .C00511 1.15

58,3 •0 ,98768 593,2 .00107 ,000518 I.ii

58.0 12,0 °95352 572,9 ,00172 .080830 1,85

58.0 -12•0 ,958_2 575,9 .00138 .00066_ 1.50

a4,0 -12,0 ,97256 58_,g .00126 ,000608 1.38

36,0 -8,0 ,952_0 572,5 .0017_ .000839 1.91

36.0 -)•0 •9_960 575,2 .00250 ,00120_ 2.58

3_•0 -3,0 .9_82a 57_•5 •00892 °001_09 .COI_;O ,C01399 2.98

32,0 -3,0 ,95_08 578,5 ,00258 °0012_5 *0025_ .0012_5 2.80

30,0 -),O ,9_080 582.Z .OOZe8 •001198 ,©025_ •C,C]_20 2,38

28,0 -).C .95296 576•2 .00223 ,001076 2.25

3_,0 -12,0 ,98152 587•5 .0011_ ,000560 .tOl_7 .eco58_ 1.26

32.0 -12,D ,�flO_O 588,5 ,00122 •008589 ,CC123 •O00593 _•_9

30.0 -12,C .9_32 589,5 .00099 .000_78 .?CI3I .000_87 1.08

19.0 -12•5 •98152 587,5 ,00099 .O00a?8 1.08

17,5 -lloO •98320 588,2 ,00095 ,080_58 1,03

15.5 -2.5 ,98320 590.5 ,00116 ,000560 I•15

16,5 T2.5 97538 583.2 ,00099 =000478 •OCO 92 ,eOO&_ i.]8

17.5 -2,5 ,97312 58Z,5 ,00105 ,008507 ,_c089 ,t00_29 l.t5

18.5 -2.5 .98712 592.2 ,00099 *000478 ,C18_28 ,008617 leO@

19.5 -2,5 ,971_ 58_•9 ,00159 .000787 .0i]1,_6 ,8OC7O_ 1,73

ZO._ -2,5 .98_16 5_3,2 ,00_31 .OCl%l_ ,38227 ,00i095 2•51

21.5 -2,5 ,963_0 584.2 ,00270 ,001302 .08293 ,00i_99 2•93

22.5 -2•5 °95016 575.2 ,00253 ,001220 .OC2_O °001158 2,56

23•5 -2,5 ,9_288 572,2 ,0028W .001370 ,[Ic?rl •001307 2,87

2_15 -_,5 .9_3W_ 575,2 ,00355 ,00171) 5•86

35,0 -16,Q ,97536 583,9 ,00100 .000a82 1.1_

35,0 -12,0 .97984 587.9 •00091 *000_59 ,CC_93 •000449 1.05

32.0 -18.0 .97780 588._ .00089 ,000_29 i,Ol

32.0 -16.0 ,97592 58_.2 ,00099 ,000_78 °QCC;_ •080_73 1.02

_2.@ -i_,_ ,97816 586.5 ,00091 .000_39 .CC_C ,C0O_3_ 1.05

32.0 -I0,0 ,97592 584,2 ,00099 ,000_78 l,C8

28,_I -i_,0 ,97@_8 58_.2 ,00099 .Q00_78 1,08

2S,O -12.0 °97816 590°2 ,00098 •000w73 1.07

28•8 -12,5 ,9770_ 587•5 .00094 .000W53 l.OB

24.5 -ll,O .97768 58&,9 •00281 ,00i556 3.19

22,0 -12•5 ,q798_ 585•2 .00099 .O80&?8 .08099 ,OOO_?6 •98

20•5 -ii,0 ,97768 587•_ .OOtOl •C00_87 .OCq]O •OOCQB2 l,lO

3_.C -[.0 •97%8t 5_,5 ,00135 o00_651 .OC1b_ ,000758 1.89

3_,C _,C ,95128 576•2 .00270 ,CQI30_ •CC274 ,081222 2,73

3a,C 5,0 ,9_512 572•% ,00238 ,00_1_8 ,982_q •001129 2,7_

3_,C 5•0 ,_3_4 570•5 ,00216 ,0010_2 •0cC]5 ,001837 2•30

36•0 6•0 •95i8_ 578,9 ,00217 ,0010_7 i•78

38•0 I•O ,95575 579,_ .0017_ °000859 ,0L193 .000931 1.85

38.0 2,0 ,_5800 574,5 .00131 ,0006_2 1•41

_,3 8•_ ,9_792 572,5 .00209 .OOlOOB ,0(239 .O01OO8 2.11

_4.C 6,G 589•5 .00189 ,000912 ,000912 l,S&

_4,0 _,0 565,2 ,COI2_ .000617 .000526

_a.o Z,o

• 9_06_ ,C(Ii$9 1,29

,957_ 575,9 ,OOlT_ •QOO@3C °C,71]:_, .000859 1.77

• 96416 582.2 .00174 ,000839 .00171 ,000_28 i°79

I.iO C °985&_ 628.9 .t1046 ,_05_48

1.60 C •976_8 617•2 .00915 ,_0_414 .0081S ,003912

2.co 0 .9966a 837.2 .ci187 .0057_ ._1_ .oo_tTo

_o60 c .,;9776 626.2 °f079_ ,D0383_ .0_}774 .003734

_,88] 0 .990_B 6_3.2 .00904 .CC.361 .;_'. .00_506

6•6[ _ 0 .9882_ 631.2 ,00935 ,C0_518 •]'957 ,004520

8.6C 0 ,9882& 623,! .00868 ,OOqlB7 ,Jc)_56 .00_;78

]0.68 0 ,97648 631.5 ,01212 ,0058_7

z.sC go .95800 578,f ,00228 .oollO0 171fl216 ,0010_2

_°68 90 ,W6_16 580.9 ,0023_ .00112_ .0:12[3 ,001028

Z.TC I 180 ,'_7536 5E1,2 ,00039 .080188 .38C40 .C00193

_.6C leo ,"9160 5_9.5 .00028 .OOOt3_

h

E

.82

.72

.s,

.sP

.71

.73

.75

,77

aThermocoupIe locations for which z

measured from model origins.

b h measured in Btu/ft2-sec-°R

and/or _ statio.s are provided are Ior modeLs; x and y stations for these models are

i
K)
0
ro
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 • 1.50 INCHES - Cenlinued

10. 1.4-1nch-Diameter Instrumented Cylinder and Dummy Cylinder 6.4 Diameters Upstream - Continued

(g) M = 4.44; R - 4.45 x 106

Te OR he h
x, in. y, In. z, in. _, deg 'It Tw' h RSt NSt,c _

(a) (a) (b) _b)

?.? .0 ,95092 584.5 .00125 .000318 1.49
12,C .3 .90601 580.5 ,00120 °000315 1.48

2C.5 ,_ ,96019 595*5 *00309 °000786 3.3b

2B.0 12.0 .96212 577.9 °00135 .000366 1.08

28._ _,C .91710 570*9 ,0030_ ,000278 3.66

28._ .C .9}276 567.2 *00267 .000679 2.76

2_.5 -5._ .9_B19 580.9 .00146 .000371 1,76

24.5 -5.C )93401 577.2 ,00215 °000567 2.91

30.[ • 0 .95691 599,2 .005bi ,001_26 ,00583 .001q82 6.10

31.0 12,C .945_6 582.2 °00139 .000353 I,II

3Q,0 *0 .93292 576.5 .00203 *000516 2.74

2,0 -12,C .95092 585°9 .00128 ,000325 l,t5

2,0 12.0 .94873 5fll.g .00120 ,000305

12.0 -12.C ,950_7 5@2.2 °00133 .00053fl i,_0

12oC ]2,C ,9_II0 578,9 .00127 ,000323 1,01

3_,C l,C ,95964 59w.9 o00_2_ .001078 5.05

31._ 2.C .95255 590,5 .00309 .000786 3.68

32°0 2,_ ,9367a 578.9 ,00285 °000725 ,00272 o000692 3.39

32.C 3,0 °94001 582*5 .0033_ *0008_7 3*00

32,0 b°O .91874 565.5 °00251 o000538 2,1B

34.0 1,0 ,93510 577,9 .00190 ,000_83 .00200 .000509 2.26

3_,0 2,3 ,92256 575*9 .00396 ,001007 *OO&2& ,001078 _)71

24.0 3,3 ,91765 56S.9 .00343 .000872 .00304 ,000773 3.06

36.0 ,0 ,92256 568,9 ,0027& °000697 °00267 ,000679

38,_ °0 ,q2965 576°5 °002a6 *000631 o0024q *000633 ]°35

40,C .0 ,93510 576°9 °00243 °00_618 .0024_ ,000620

_&,O 12,C °9_II0 577*2 ,00135 ,000143 i*13

42,0 *0 ,93783 576,9 ._0182 *000463 *00t74 *000_2 2.14

54*0 ,0 ,95855 590,9 ,00107 ,000475 *0019_ .000493 2,25

t*8°O ,0 *9596_ 588.5 .00133 °000338 °00133 *0003_8 |.51

52,0 )O .957a6 586*2 *00094 .000239 *00093 °000236 1,02

52.9 12.0 ,93019 572,2 .00205 °000626 2,03

55,0 ,0 .962QI 588°5 .COOS_ .O0021& °0008_ °000214 I°11

98.0 ,C ,96702 592.2 .0Oli0 ,000280 1.31

58,0 12. C ,92801 571o9 .00250 °000636 2,12

58.0 -12,9 ,92965 573°5 .00264 .000671 2,a7

44.0 -12,0 .96546 579,9 .O01_G ,000356 i,59

36°0 -8°[ °92747 571*2 °00207 °000526 2,35

36.0 -3,0 °92147 568.5 ,00316 ,000803 4.00

3_°3 -3,C .92365 570,5 *00328 ,00083_ ,00320 °000814 3,95

32°_ -3,c ,94219 583*9 *00311 °000791 .00322 .0008t9 _.20

]O.C -3,C .93892 580.2 .00350 ,000890 ,00958 .000910 _,73

28._ -3.C .92256 571,2 ,00315 ,000801 3,80

3W.C -12.0 .951&6 581o5 .00142 ,000361 ,00143 ,00036& I*29

32.0 -12,C ,95201 582°9 o0013_ °000336 ,00135 ,000343 1.57

_Co3 -12,C .95528 585.5 ,00133 ,000338 °00139 .000353 1.21

19.3 -12,5 ,95310 582.9 .00115 ,000292 I,37

t7,5 -lt.O .9536& 583,2 °00114 °000290 1.36

15,5 -2.5 .95419 5q6,2 °0013& *0003_I I°61

16.5 -2.5 .94655 580,9 .00112 .000285 ,0009B .000249 1.33

17,5 -2.5 ,9_546 578,s .00113 °000287 ,00070 ,0002Ci t*53

18.5 -2,_ .96128 588°5 .00111 °000282 °00171 .000_35 1.42

19*5 -2.5 .95037 584,9 °00195 *000_96 .00170 .000_32 2°32

2U.5 -2*5 ,95145 586.9 .00287 .000750 ,_0303 °000770 3.12

• 9_873 590,9 ,0032i .000816 .00348 ,0009fl5 _*3_

.933_6 575.9 °00290 ,000737 ,00273 ,00069_ 3.45

• _258_ 57_.2 °00301 ,0007_5 *00283 .000720 _oC7

.92256 570.5 ,00356 ,000905 _.2_

21.5 -2.5

22.5 -2,5

23.5 -2°5

2_.5 -2.5

36.0 -16.0 .9_819 581.2 ,00113 °000287 1,02

36.c -_2,C .948_ 582._ *00123 °000319 °00125 ,00051_ 1,18

32,C -18.C .950_7 583,2 ,00090 .000229 .75

32.0 -15o0 .9_76_ 581,5 .00127 °0003_3 .00125 ,000318 i,I_

32,0 -16,0 ,94928 580°9 .00115 °000292 .0011_ ,000292 I,25

32,g -i0.0 ,944_7 579,2 .00127 °000323 1.20

28.C -lq,O *W_TlO 579.9 °00133 *00033B 1,20

28.0 -12°0 °95037 58_°2 .00111 .000282 I*32

26*0 -12,5 .9487_ _79.9 ,00114 ,000290 i,07

2_.5 -1110 o9_873 582*2 °00143 o0003_4 1,72

22)0 -12,5 °95037 582.2 °00|13 .000287 ,00113 ,0002_7 1,18

20.5 -ii,0 ,9_75_ 581.5 .00112 °000285 ,00111 °000282 1.02

3_,0 -I)0 ,95255 586,9 °0017_ .O00W_2 2,12

34,0 _.o .92856 572,9 ,00283 ,000720 °00315 ,000801 2.55

34.5 5.0 .921_7 572.5 .00317 .000806 .0030_ .OOnT_ _.12

34.0 6°0 )920_8 567.9 °00303 °000770 )00_02 .000768 2*59

36.0 6°0 .92692 574°9 *00295 .000750 2,66

38,0 1.0 °93674 576.9 ,00200 .000509 *00221 *000552 2.38

38.0 2°0 .93237 572,2 °00121 ,000308 i,_

44°0 8°_ *_21_7 568,0 )00_01 *00O7_5 °O030& °000773 2,66

t)_.o 6.0 )91|II 560.5 ,00220 o000_9 °00220 .000559 i,98

t,4.o _.0 °89965 554,5 *00159 *000_0_ *00132 *000336 l,&3

_4.0 2,0 .9_12B 573,2 °O01BO °00045B .O0186 .000W73 2.1_

_4.0 I,0 ,9_328 580,2 ,00158 .0004_2 ,00151 .000384 1.80

|,_0 0 .98473 b38,9 ,01232 ,003133

1.60 O ,98145 619,0 .01040 °00264_ ,00992 .002522

2.60 0 ,99509 635,5 .00955 .002428 .01070 .002721

3)60 0 .99672 624°5 .00782 .001988 .0078_ °00199_

_._) 0 ,99127 621,9 ,00B51 ,00216_ .00905 °002301

6,60 0 lq8854 620.9 .00888 °002258 ,009_0 *002390

8._0 0 ,99072 _20.0 ,00817 °002077 °00823 °002093

10._0 0 *9_091 613.5 ,0075_ .001943

2,60 90 .95310 588,5 *00219 °000557 .00185 .000470

_,OD 90 ,95537 5fl9,2 ,00201 ,0005|1 ,80168 .000427

h

.s¢

.52

.50

aThermocouple locations for which z and/or @ stations are provided are for models; x and y stations [or these models _re

measured Irom model origins,

b h measured in Btu/ft2-sec-OR,
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×. t.. y, i11. z, m. _, deg

(._) (a.I

z .o . c

2 .b .o

2a.c 12.,2,

2c'.5 -%?

....... ii31*0 I?

3_.0

2,0 -t2.C

2.0 12.', f

lZ.O -_2.:

l. L z. 1

32.7 2.3

32.0 _':' i

32.C 6.J i
_.0 l.C

_.a .c

3n.o ._

_c.0 .o

_*.s 12.2'

_2.0 .a

_B.O

_2.C ,C
52.C 12.o

55.C .,::

58.0 i2.a

";_.c -12.:

4_.0 -12.0

36.C -n.C

3_.C -_._

32. o - _. c

3 ;. 2 - -_. n

_.L ; z. ,.,

32.c -12.0

30.0 -L2.('

;t._ 2.5

16,t J. "

17.5 -Z.5

18.5 -2.5

19.5 2.5

2L*b -2.5

2:." -2._

22.E 2°9

2_.', -2.5

24.5 -Z. _

36." -:_.,a

36.O -12oL

32.L -[,_.C,

32.U -16.L I

32.0 l_,c I
_2.L' -i .0

2g.a -14.

28.0 -t2.C

22." -_2.5

?::._ -_].c

3_.0 ] .C

3_,.0 5.v i

36.C I 6.L:

3_.3 I.:

3 _. o 2. L

z, ._, 3 8. u

_,.3 _.0

_,.o 1.o

TABLE IV. - HEAT-TRANSFER MEASUt{EMENTS FOR VARIOUS PROTUBERANCE SIIAPES; _i = 1,50 I_CHES - Continued

10. 1.4-hlch-l)lameter hlslrumented Cylinde: and DUII_III_ Cylinder 6.4 Diameters Upslream - Ctmtinued

{h) M = 4,44; F, = 3.18 x 106

Te "k NSI, _ h h

T( Tw, _I{ h Nst _oo h L

Iu}

.95975 b80.9 .0C136 . ;],qCl_ 8 _a 1.26

.96195 t, sb.. .0C'/ftU . Cl) ] [:Cl** 3.d2

._51_8 b_." .cc, c 7,, . soo,_', .80

.92391 [62. _ *CICI2 t_ .:'90 _7{; 2.98

.92060 562. _ .Oc, zls .co_ '_ _ 2._,o

.956_*_ 5?9.2 .CO[P9 .C, 2031 a I °99

.g399 a 57_.2 .00]_9 .C0053_, I 1.86

.96085 b�0..' .0(a17 .C,315_ _ . :,_a=,z .t,: t62t 5._3

.9_+78 577._ ,r3OOa[ .,5,>3 05 t ' 9 .92

.:'l,,, . ' ':t,±?.93935 57C,2 .aClS_ .o :o_ C_ :.u5

,95975 582,' .OOze5 . :,o0:o5 .e9

.956,_ 580.5 .CCOSt . D _oL,,+t .9c

.95920 579.? .,,,'C _7 _ .oc:o; 5!_ .7_

,9586_ 986.5 .0C-'25 .2,312C [ 3.'99

.95203 58_.2 .C027_ . :01'_0 ?.0_

.'? _7 U* 571.2 .0C,2e2 .(,: _0 .7, ,,,7 . ,:,cma6 2,91

._3935 573.2 .002_5 . c, oo' 5o ,.9_

.'92667 5&2,9 ,OOl8l • 000(_'9 1.9_

._ _71_ 570.5 .0C, 15_ .o,_r_9 . 30570 1.7C

._2391 56_.5 ,00118 .0C11_0 .017, _19 1 .CCII _+_ 3°&9

.9178_, 559.! .OC2R .(l: I: 3(, .: _'5. . IC09C,_ _.?6

.92887 565.! ,OC,.J _ .i310d _9 *012225 .I3C081_

.935/_9 571.' .0C2] _ , OC, O't 7 °7521!, .090771 2.58 I

.9_100 571.5 .oO]_ . _,-,,'i_ 7_ . _o .3:?"681

.95037 575.2 . _0('8 i ._00.-90 1.04

.94321 575.2 .D018± .U0C6_9 .02 5', ..:_u570 1.99 !

,96._71 58_*,9 .0011: °00C_95 .O]ktt .i o,+16 1.22

.9_,691 5S_.L .00079 .C:'0/83 . ""'7_ • ::_B3 .g_

.96_71 583,' .000V_ .0"C;'89 .: T7 .7 'C'ZT_ .99

.93659 569.2 ,OCIU_ .000(49 1.91

,97022 585.5 .OOOIU .30Clbl .:£,7[ .L 325[ .89

.93_,9_. 508.9 , COlgS+ .O00OtO _.C_

.9_769 571.2 .O01b_ .COC_t_ 2.q7

, }55_*_ 577°9 .00[ci9 .000_91 ].36

.9_714 569.[ .00151 , <300 f z'i ].99 i

.92_67 566.2 .002 _4 .0'0C'_ _ 2°9t

.92722 56!.2 .00261 .OOC ;36 . 5q .: c9;1 2°9

.9_,321 575.[ .0C,62 ,C3"_q2 ., ','i .L HL:V72 2.92

.94321 57q, J .0C2 t}_ . C,:]C, ," 35 . "211 .o_ , 7,,7 2.56

.929_2 565.2 .OO_O _ .CO07q2 2.27

95975 579.9 .ODOr? .C'0029B .: :I 72 .,L,t, zse .u9

96_71 !83.g °00('82 , . ,;:L J27 1.65

°96160 581.9 .00C73 ° o cii[l_ _ 2 .82

.95250 582.2 .00( 7a .C, J0_65 = .91

.95b89 577._ ,OO_ RB .COC_le .l:_269 .93

.95313 576.2 .0oo/8 .c_{3z_c, .93

.96967 585.9 .00775 *C,002e9 .93

.95:.78 581.2 .00;2] .COO ;9"_ .C3,1825 2.e}

.g5?17 t80.5 .OC;'2_ °,DC, OU ] R .,'2_2 . n r,,',90 _* 2._0

°93_9_ 5{>8.9 .00728 .'3008]_ . :,r,2i_ .0: 976_. ;.5]

.9266_ 56_,.5 .C02_,t . C,'On @ 7_4 .,r;;'2R ,q,<:Slg ,.99

.926_7 568.t .0026Z .co:_ 1i ?.ic

.9575_ 579.t • O0 :'89 .[3CSig _ ;.20

.95809 578.5 .00C7/ ,C?['c[H I rLTq ._2[:265 .97

.gSR66 580,9 °ODOr9 .C, JC ,;, ] .97

,95754 _t8.9 .00_: ,03': * i [107 .,3::P 36_ 1.18

°95920 580,2 .OCO6h .(C '#' i 5e • ?c237 .DO

._SM? 5_6.Z .oooro ,oco,_ _ ] .98

.956z,_I 579.2 .OCRT_ , ();[IC,,_ J .�g

.96030 _.,8 _. Z .00_' '_ .: ,;,:,, _C .8_

.95975 582.2 .0C'O7 '_ .: ,:,_e ' . ''7 _' .,:','t g83 _.03

.'_699 _7_.5 .00C?'_ .::' _'? - _ .C00280 .87

,95699 580.9 .OOll[ ,i _r!c_ .2( 1e*¢} . [_00!,2_ [.39

°93273 568.2 .00,'] , .,'k: :8!,_ . i, ,7_+ .0'30983 2.7_,

.g2832 565.5 .0O. _' • ' '_'.' . :',?,, 2 _ . :,7281B ,.67

.92777 567.5 .OCt,, .,, ,,:e'; . ,I . n,3_,_28 2.55

.93382 568.2 .OC:' ' .00!2 2.15

.9_195 572°2 ,CC15 ,r . 113C5'_9 .I LV] ,[',31,_,u5 .,.O&

,9371_+ 569. c_ .00[2,+ . COC_,,5 [.68

.92832 56_.<_ .002,: : .:_OC_[c .i,,z_ .CClla3_ 2.,5

*92119 559.2 ,002,[ 3 ,COCT?_ .3? f'q .2 1732 Z.23

.9128B 553,9 ,OOli2 , ;0C_C12 , ikl�_ ,C0333_* I._7

.93769 69.9 .OC;'+') .LiCe5 '6 . _ 151 .0_1C5_.2 1.8 _'

.94982 575.q .OC] 9 .OOCI4Oq . i: J33 °OI[lOq77 1°5 I*

i.l(" O .98621 _15.9 .C!OOZ .0C35"_

[.4_ O .98180 611.2 .C0902 .12032 _[ . H56 .O['-_OTO

2.5 O .99_.&8 618.2 .C'0_57 ,t)O]_i ', . , '_61 .O[l#,,5_

_.6 q ? .99007 617.2 .00?q_ .C,,20_ ; • C,t'2_ 12

6.6u 3 .98787 61 .': .C07'_ _ .20L aC_ .%_ ,n_. .o22;a12

8.6J C .98952 5i2, _ .cc714 .ICI,'_ , } .I'CJ%86

]F!o_(i 0 ,97739 6C,_. ca ,OC(_, ,,,a23c,'

Z.6_ va ,75_>_ 57').5 .CCt _' . :c,,_ ,a

93 ._5o99 b60.: .CC'17 r . o t b . :t,: .,:': t,_

I ]

aThermocouple t(,catmns for which z and/or _ stations are provided are for nmd, ls; _ and y stations for these models are

measured from model origins.

b h measured in Btu/R2-see-°R

.71

.+,,.

.62 1

.t6

._6

t _
I

ro
o
1,o
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_.J-

co
0
o,J

I
,--]

I

! f _)

2.C I .0

12,t ,0
2_.5 .0

28,<:, i 12,o

28.o _ _,0

28.c ¸ .0

_o,5 -5,O

2_.,s -5,0

3_.0 .C

2,o -12.0

2,C 12,0

12,o -12.0

12,C 12.0

3o,0 1.0

31oC 2,O

32,O 2,C ¸

32°C 3.0

32,0 6.0

3_,o 1.0

34,0 3,O

36,0 ,0

t*O,C .0

_,0 12,0

_2,0 ,0

4B,O .0

52.0 12,_

58.0 12.0
58,O -12,0

36,O -8.O I

36,0 -3.0

3_._ -3.O ¢

32,O -3,O

3O,O -3.<] I

2B.O -_,0
30,0 -12.0 )

17,5 -11,0

18,', -2,_

-2,919.5

20.5 -2.5

21.5

22,_

23,5 -2,5

24.5 -2.5 I

36,C -16.b I
36.O -12.0

32,0 -16,0 I

32,C r'1_'0

2B,:' --14.0 I26.. _ -12.5

22.0 -12.9

20.5 -ii,0 i

)4*t -I.O

3_,o 4.0 1
34.C 5.0

3_.C 6,0

3_,,' 8.0

3B,O 1,0 I
4_*0 &,C

44.C 2.0

_u.<, i.¢ 1

I.i0

1.60

2,60

3.60

4.60

6.60

8.6O

10.60

2.6_

4,60

TA}_LE 1V. - HPiAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; _ = 1.50 _CHES - [h)ntzlmed

10. 1.4 Irl{:h-l]_ameler lllsirum_,l_l_,d I?vlinder and Dummy Cylinder 6.4 13ian_e_ers Upstr_,an_ C_cluded

(i) M _ 4,44; R - 2,12 x 106

¢, des T; l NSI NSt'e Wo t{L

1 9 o,i ooo. .9 1• 9668'. , _2,5 r *00060 1 1.03

.96574 586.2 J *00220 3.g6
•96_3 581,9 1 *_O0_g I I*0_

.93313 , 566.5 I *00181 i _.12 I
,93092 563.2 I *0015_ 2*Og i

.96_ _2.9 I *00066 1_06

.9_805 572.5 I *00]06 1.43 t

.96021 506*9 I *0034_ 6.62
• 966B_ 5_3,9 I *00063 1.2_

• 9497I 573.5 I *00078 1.37 I

,97016 584,2 I ,00060 1,07

.96_T_ 583*Z [ .00067 1.0_

,97181 984.5 I *000_9 .92 I
,95_55 578.2 1 ,00060 .95 I
,9_911 5_3.9 l *002?5 3*72

.9_913 579,5 I .00231 3.12 I

,93_11 _69.9 I *00219 3.8_ i
,9608_ 513,5 I *00205 2,77

,93756 568.2 [ *00132 2*13

.9_2_ 969*9 I *00079 1.30

.92595 56_,2 { .00227 3.T2 I

.919_ 5_9.9 I *00206 3.22

.93866 569,9 I *00198 I
,9_19 570.9 1 ,00152 2.05

.95026 977.2 l *00123

1._7

.9519_ 579.2 l .00128 2.10

,97623 589.5 I ,O008B 1.76

,97845 _89.5 I .00082 1.64

,95026 576.2 l *00126 2,_2

.9_082 574.9 ] .O01D_ 2.32

• g7126 58_,5 1 *00066 1.35 (

2°10,9_971 _73,2 ] ,0010_

I

2.67.93_2_ 565.5 1 ,00136

3,16.931_g 561,2 ( *00193

4.19,99584 573,5 1 *00218

• 94971 576.2 I .00160 2,42
2.73.93_66 568,9 I *0016_

,97789 588.9 J *00061 1.20

.97623 587.2 1 *00_4_ *_?

• 97623 5B7*5 1 *0005_ .77

.982_7 _91.5 i .00o52 .75

• 95966 502.9 1 *00145 2.04

.95_1_ 570*2 I .0017_ 3.22
,9_866 56B,2 ! *00157 2.96

.93037 _63.9 1 *C019_ 2.72

,93037 _6_.9 I *0022_ 3.21
.97_71 583,9 *0605_ 1.02 I

.97016 504.2 ,0005° 1.02 i.9696o.o............ ,,
.97',02 50_.5 ' ,000_I ,71 ) I

,969_5 583.5 i .00075 1,53
.9712_ 584,2 .00050 1.02 I

•97292 5fi5,_ *000_9 .91

1.oo I I.97016 583.2 ,00050

,96297 5B2.5 ,00090 1.84 I

,939_ 571,5 *00162 2,61 I,93756 567,5 *00169 2.28

.93811 569.2 *00162 2.19 I

.9_19 _7_.9 .00162 2.19

.94971 573.5 ,00106 1.86 i
,93866 569.5 ,00162 2,16 r

.93_79 566.5 *00120 2,35

,93258 562.5 *00087 1.58

.9_916 _73,2 *00086 1.65 !

•95966 579.9 *00120 2.11 l 690 ,98018 612.5 .00796

0 .98066 607.5 *00723 :_3

0 *99281 619,5 *007_2 ._8
0 ,99557 614.2 *00595 .51

0 .9878_ 609*9 ,00678 *_9
0 .9_673 613,2 *00665 *_

.98729 609.2 *00668 ,56.97_02 599.5 *00501 ._3

90 ,95911 580,5 ,00132 ._q90 .96021 580.9 *00131 ,_

} , I

aTheltlloenu_ll_, Iot'attol/s (he whj6_ z and/or _ slittiollN alC Drovided are for models; x and y gtaliorls for these modets are

measured from nlod_,l origins•

b Ii nlea_ured in Btu'ft2-sec-°R

.000361

*00032_

*001186
*00031_

*000976
*000B30

,000356

,000572

• 001055 I .00355 l ,00191_

,0003_0

• 000_21 J *00079 [ .000_26

,00032_

*000361

*000291

• 000324 I

*001493

*001246

• 001181 ] *00206 ) .001111

*001105

*000712

• 000426 I *00084 ) *000_51

• 001224 ( .00217 I ,001170

*001lll

• 001068 I *00192 I .001035

• 000820 ( *OOlSl I *00081_

•000663 J ,00125 ] *00067,

• 000361 I

• 000690 I ,00118 [ *0006)6

• 000_75 J ,0009_ J .000507

• 000_2 l .00082 l ,000_2

*000679

•000863 •
.000561

*0003_6

*000555

,000733

.O010_ .oola5 J *000_9_

• 001176 ,00222 .001197

.000884• 000863 *00166 *ODOB�_

• 000329 I .00066 *000356

.000253 i

,000291

,000280

• 000555 l

• 000782 1 *00142 ,000766

*000938

• O00B_ _ ,00135 .000_28

• 001041 I .00176 *000949

.0Q1213

*000302

• 000270 1 .00052 *000280

• 000253 1 *000_6 .0002_3

• 000221 1,000W2 ,00022_

,o00_o_

,000270

• 00026_ I *000_9 .00026_

.000_70 1 .00060 .000324

• 000_85 I *00126 *000679

,O0097_

,000911 i .00_62 ,oo087_
• 00087_ I .00160 ,0008_3

,O00BIW

.000572 1 ,00122 ,000658

• 000879 I *00160 *000863

°000647 1 *00120 *0006_7

• 000469 I *00077 *000_15

• 00046_ l ,00084 ,000_53

• 000647 1 .00111 *000599

,00_292

• 003899 1 ,00677 *003651

°004217 ( _00887 *00_783

,003209 I .00605 ,003262

• 003656 I *00701 *003780

• 003586 l _00666 *003591

• 003_9_ I *0065_ *003527

*002702

• 000712 ( .00111 .000599

*000706
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TABLE IV. - HEAT-TRANSFER MEASURE_NTS FOR VAPJOUS PROTUBER_CE SHAPES; 0 - 1.50 E'_CBES - Conllnued

11. |,4-1nch-Diameter Instrumented Cylinder and Dummy Cylinder 6.4 Diameters Upstream, Offset 2_,5 O

(a) M= 2.65; R, 3.89 x 108

hTe h

OR h cx, in. F, In. z, tn. _, deg Tt Tw' h Nst Nst, c

(a) (a) _) Ib)

12.0 .0 .94912 58),5 ,00447 .0006)6 1,01

2U.) ,0 .9530) 585*9 .00455 .0006_7 1.02

28.0 12.0 .94800 505.9 *00510 ,000725 l. Zo

28.0 4.0 .92285 575.9 .00670 .000953 1.41

28.0 ,0 o9)011 5B3,2 .00723 *00)028 1.62

20.5 -5.0 .95024 563._ .00445 .0006)3 .90

2_.5 -5.0 .94800 582.2 *00_25 .000604 .99

30.0 .0 .96366 62,._ .OiJ19 .001876 .Oi_ .0019_0 Z*_1

)1.0 12.0 *93459 57)°9 °00553 .000_56 L.I7
• 9340) 577.9 ,00529 .000752 •0048,' *00069_ L•27

34.0 .o

2,0 -12.u •95_15 586.5 .00_55 .00064_ 1.00

2°0 12•0 °95359 587,2 *00458 •000651 .76

12.0 -12°0 •95639 587•9 •00445 •00063_ .95

12•0 12.0 °94689 583,2 *00462 .000657 .96

30•0 1,0 .9_527 6[2.9 •0117_ ,001670 2°60

31,0 2.0 •9575L 604.5 *00877 •001247 1•99

32•0 2•0 •96310 615•9 *01138 .001619 .Ollb_ .061655 Z•bZ

32.0 3•0 •9_968 601.5 *00925 •00L316 2.OZ

_2.0 6.0 •95738 587.5 *00728 *001035 l.bO

34•0 l*O *94968 507.5 *00551 •000784 °00539 °000767 i.¢J

34o0 2,0 .95415 602,9 *00872 •0012_0 ,0090_ ,0OIZ8_ t.90

34.0 3.0 •94968 612.5 .0]073 °001526 •01089 *0015_9 2.J_

36.0 ,0 °91614 569*5 .00593 *0008_3 *0057_ *000814

38•0 •0 .92620 588*2 °00674 ,000959 .00713 .oo101_ 1o86

,o.0 .0 .88707 _k+9 •00175 .0002_9 •0013_ .0001_2

_,0 12.0 •94|29 583.2 +005_8 *000779
1.22

42°0 •0 .93515 583•2 •00656 °0009)3 .OOb81 °000969 1._4

44.0 •0 .95024 590•9 .00605 •000660 *O0_C_ .000_6_ £._9

48.0 ,0 °95024 588•9 .o0568 ,000779 °O0_B ,000779 _*_7

52.0 .0 .94800 585•9 *005_2 *000742 ,oo_l .0007_1 1•17

52°0 12.0 .9)515 575.9 •00_69 .00066? J.06
55•0 •0 •98192 588•2 .00518 •0007)7 *00518 .0007_7 I.Ib

• 0 ,95527 590.2 ,00507 *000721 L°O_
• T8

58.0

58.0 i_.0 .93291 571.9 ,00587 ,000550

58.0 -12.0 •93123 573.9 .00_80 ,000683 I.O_

_*.0 -IZ.O ,98)03 587,2 ,00468 ,000666 1°09
36.0 -8.0 *94912 585.9 *00503 ,000715 1.19

36.0 -3.0 .94018 590.2 *00805 .001145 _.92
3_•0 -3.0 .9_297 596*2 *00919 *001307 *00_I •001253 2°19

3_,0 -3•0 •94_65 588.9 ,00649 ,000923 •00659 .G009_7 1,_8

28,0 -3.0 ,96030 592,2 ,00_88 *000&94 1,12

3_•0 -12.0 .95303 584*9 °00421 *000599 *00_21 .000599 °V_

32.0 -12.0 .95060 58).2 .O0_Z_ .00060_ .O0_Z) .O00_oz ._?

_0,0 -12,0 ,95303 585,2 .00_22 •000600 ,00425 .00C60_ ,_
• 95639 587._ °00_62 .000657 .9819.0 -12.5

17.5 -II.0 .95471 586°5 *O0_6Z ,000657 1.0_

15,5 -2.5 .95751 589*2 *O0_4T ,0006)6 .96

16.5 -2.5 .95192 584.9 .004E9 *O006IO .00_2) ,000802 .97

17.5 -2.5 .94912 583.5 .00435 .000619 *00_2) .00060_ .96

18.5 -2.5 .957_1 588.2 .00_28 *000609 ,O0_4F .00U6)6 .97

19,) +2.) ,9k912 563.5 ,00667 ,000664 *00_58 ,0006)1 I.O)

20.5 -2,5 .949_2 583.9 *00449 .0006)9 *O0_b .0006)4 .99
21.5 -2.5 .95192 58_,2 .00_30 .000612 *00"3_ *000617 .96

_3*5 -2.5 .95359 587.9 *00_66 *000663 *0_71 .00067Q l.o_

2_*) -2,_ ,95563 588.2 .00_56 .000649 _,ob

36.0 -16.0 .94800 56_.2 .00409 .00058_ .99

36.0 -12,0 .95471 586.5 ,00447 *0006)6 .00_8 .0006_7 1.04

)2.0 -18,0 .9_7} 58).2 *00400 .000569 .96
)z.o -le.o .95080 583.5 *O0_ZO .o00597 .oo_20 .ooo)97 .91

32*0 -14.0 .9_968 581.9 .O0_Z_ *000603 .00_23 .000_02 l.o_

)Z.o -10.0 .95192 58_.) °0044) .000630 _.02
28,0 -t_.O .?_912 582.) .0042) .000602 .96

• 94968 582*5 .00420 .00059? .9928.0 -12.0

26.0 -£2*5 ,9530) 58_.9 .00_26 .000606 ,98

2_.5 -II.O .95024 582.5 .00_17 .000593 .92

22.0 -12.5 .95192 584.9 *00_64 ,O00bbO ,00_¢_ .OCObbO 1.0_

20.5 -11.0 .94968 5_3.5 .00_65 .00066_ .00_¢_ .000661 i.07

)4.0 -L.O .95248 590•9 *00582 *000828 ,00597 *000849 l. SO

34.0 4*0 .95080 6_2.9 *00969 .001378 .009_8 *0013_4 2,t7

34*0 5,0 .9379_ 590.2 *0081] *00115] ,00778 ,OO/IOT 2*_Z

3_*0 6.0 *9_626 596.2 *00857 *001190 ,008_2 .001198 1*82

06.0 6.0 ,9_59 58b.5 *00737 .00104_ l*bl

_8.0 t.O .93738 583.2 .00637 .00090b •006_9 ,000880 1,_9

38,0 2,0 .95080 583,5 .00418 .000595 .9_

_.0 8.0 .94018 584.5 .0059_ .0008_5 .00_00 .000863 l._l

4_*0 6.U o92173 568,2 .0046_ °O00b6l .004_9 ,0006_9 L.O_

_,0 k.O .9_297 585.5 *00_90 .000697 .004_3 .000)01 hl_

_,0 2._ .94521 587.Z °00580 ,0008_5 .005_0 *0038_b l. Jk

_4.0 1.0 .9_80_ 589.5 .00608 .000865 .00611 .000869 l._

I.IO 0 .9921T 676*8 .02968 ,006221 1.26

1.6( 0 *97652 b62,2 .028]5 .004004 .0;159 ,_o_gz_ 1.20

2.60 o .99720 b69.2 .01865 .002650 .0;_022 .0_2876 ,_9

_.60 0 1.00223 659.5 •01_59 .002075 .0L431 .0ot035 °82

_.6( 0 .99832 659.5 .01536 .O02ta5 ._600 .002276 .65

6.60 0 .99608 _49.2 .0158S .002259 .01_8_ ,00_256 .68

8*bO o ,99720 649.5 *01577 ,0022_) .0157_ ,0022_9 °67

10.60 0 .99608 65_.2 .01T24 .002_52 .7_

_.60 90 .93962 573.5 *00_02 .000572 •03)67 .0006Z2 ._

4.60 90 .94800 575.5 *00322 .000458 ,_j_]7 .0034/9 ,58

Z.60 183 .956_9 57u.9 .0004_ .00O06_

I

ro
g-

aThermocoupte locations for which z

measured from model orlglnB.

b h me,sated in BtuiTt2-_ec-°R.

and�or fJ stattone _re provided are for models; ,_ and y stations for these modele are
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TABLE IV.- HEAT-TRANSFER M_ASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 1.50 I_CHES - Continued

11. L4-1nch-Diameter Instrumented Cylinder and Dummy Cylinder 6.4 Diameters Upstream, Offset 26.5 ° - Continued

(b) M . 2.65; R = 2.53 x 106

Te h
x, tn y, in. z, ta. _, deg

Tw, o R h NSt hc NSt, c

(a) (a) I (b) p)

2.0 .0 1.00

12.0 ,0 .98

20.5 .0 [•11

28.0 12.0 1.10

28,0 _*0 l,Sm

20.5 -5.0 •96

24.5 -5.0 •96

3C.0 ,0 ,00988 .002161 3,69

31,0 12,0 1.16

34.0 .0 .00327 •000715 ]•29

2.0 -12.0 1.06

2.0 12,0 hO0

12.0 -12.0 [,01

12.0 12,0 1,00

3o,0 l.O 2,96

31.0 2.0 2,11

32.0 2,0 *00805 *00[760 2,95

32.0 3,0 2.29

32.0 6.0 1.74

.9649_ 502.5 *00313 *000684

°96155 579.5 .00296 •000647

.9655_ 582•5 .00323 •000?06

.95816 580.2 *00346 ,000757

*9344] 570.9 .00464 *00101_
.9_007 _76.9 ,005_7 .0011_

,96381 580.5 ,00280 •000630
.96212 579,5 ,00286 ,000625

,96781 611.9 .00969 .002119

.94409 572.5 •00355 *000776

.94522 577.2 •00361 *000789

.96781 584.2 .00326 ,000713

,96833 584.9 .00325 .000711

.969_6 _0w,2 ,00304 ,000665

.95872 579.2 ,00316 *000691

.94155 603.2 .00870 *00L903

,96494 595,9 ,00619 ,001354

.96037 606.2 *00817 .001787

*95820 §94.5 •00670 •001483

,94522 58[•5 *00537 •00[[74

34.O i*0

3_.0 2.0

34.0 3.0

36.0 .0

38.0 .0

40,0 ,0

44.0 12,0

_2.0 .0

44.0 *0

48.0 *0

52.0 ,0

52.0 1_*0

55.0 .0

58.0 *0

58.0 12.0

58,0 -12.0

_4.0 -12,0

36.0 -B*O

36.0 -3.0

36,0 -3.0

32.0 -3.0

3t.O -3.0

28.0 -3.C

34.0 -12,0

32,0 -I2.0

_0,0 -[2•0

19.0 -I_.5

17.5 -11.0

15.5 -2,_

16.5 -2.5

18._ -2.5

19,5 r2._

20.5 -2,_

21.5 -2.5

22.5 -2.5
23.5 -2,5

2_.5 -2,5

36,0 -16.0

36._ -12.0

32,0 -18,0

32,0 -16,0

32,0 -14.0

32,0 -10,o

Z_,O -14.0

28.0 -i_*O26.0 - ,5

24.5 -11.0

22.0 -12.5

20.5 -11,o

3_,0 -I*0

34.0 4.0

3_.0 6.0

36.0 6,0

38.0 _ 1,0

38,0 2,0

44.0 8.0

44.0 6•0

_a.o 2.o

A4.o l.O

.95764 581.2 •00386 •000044 •00376 *000822 1.33

.96046 593.2 ,00616 *001_7 ,00633 .001304 2.05

.95759 597•2 ,00752 ,001645 *00765 *001673 2,47

,92932 566.5 •0042) .000925 ,00416 *000910

,93667 573,9 ,00690 *001072 .0051_ ,0011)i 1*66

,89144 534,5 •00163 *000356 ,O010l ,00022[

.95139 570.2 .00388 *000849 1.28

.94_09 577,2 *00_62 .001010 .00483 ,0010_6 1.57

• 95913 505.2 ,00452 *000945 ,00455 .000951 1•_4

• 960_6 58_°9 ,00_06 .0000fl8 .00406 °000808 L*_6

•95820 501.2 •00357 ,000781 ,00356 *000779 1*|0

,94635 572.2 .0031_ ,000687 1.05
.96381 5_,5 ,00_5b ,000779 *00_56 *0007?9 1•1|

,96777 505,9 ,00355 *000776 l,[?

.94742 570*2 *0026_ *000980 ,_4

,942_ 569.5 .003_ *00070_ 1•06

,96329 582.5 .0032fl .000917 1.20

•95_77 _80•5 .0034_ *000746 _•[9

.9497_ 584*2 ,0054l ,001183 1.94

• 95143 589*2 •00639 ,001397 *00642 *001404 2•2_
• 9)992 5_9*9 ,0_690 *O01_O9 *00695 *00_5_0 2*46

• 95420 502._ ,00455 *000995 ,00449 *000982 [•5_

,97060 586,9 .00337 .000737 [•2]

,96777 582.9 *00293 .000641 .00294 *000643 1,02

,9643_ 580.5 .00289 *000632 .00287 *000628 [•02

,96664 501.9 ,00282 ,000617 .00284 ,00062[ ,96

°967_I 583,9 ,0029A *000643 [,00

,9661] 982*5 .00287 .00062_ =96

.96_3_ 5_5.2 .00308 ,0006_4 1•02

,96329 581,2 .00288 ,000630 100283 *000619 .96

• 96103 580,2 .00299 ,000654 ,00288 ,000630 ,99

,97060 504.9 •00292 •000639 *00309 ,000676 *96

• 96212 580.2 .00296 *0006_7 *00287 .000628 •99

,96268 580,5 *00291 .000636 .00288 *000650 •95

• 96551 _81.9 *00295 *000645 .00298 .000652 .90

.96494 581,9 .O030k .000665 *00300 *000656 1.01

,96442 5_3.9 .00330 .000722 ,0033_ •000?50 1.I0

• 96611 583.9 ,0031_ .000687 1*09

.96046 578.2 ,00270 *C00590 .99

• 9666R 583,2 *0029_ ,000639 *00293 ,00066[ 1.00

,9672& 502.5 *00275 *000601 •96

.964_0 580,2 *00291 *000636 *00291 ,0006_6 |,01

,963_5 579,2 ,00274 *000_99 .0027_ .000597 *gs

• 96551 582.5 ,00305 .000667 [•04

• 96266 _7_•5 ,00z61 .0006[5 °96

• 96925 5?9•5 100_9_ °000636 1.04

.96555 581.9 ,0028J *0006]5 *98

.96272 579.5 .00277 *000606 *96
,96442 581.5 *00295 ,000645 .0029_ *000643 l,O0

.96216 580,2 *00286 *000625 *00286 *000625 ,98

• 96103 584.5 *0040_ *000081 *00414 *000905 1.5]

.95872 595.2 *00670 •001_65 .00692 .001513 2.21

• 947a2 583•2 _00575 ,001253 ,00549 .001201 2.25

• 94402 582*2 ,00600 *001_30 •00610 .001334 2.01

• 94_02 579,2 ,00521 •001139 1.70

.94855 510*_ ,0042b .00093Z •00_3_ .00094T 1._4

.96[59 579.5 .00291 *000636 1.01

,94691 576.9 •00404 •0000B4 .00408 ,000892 1.34

• 93336 566,9 *00327 •000715 *00314 *000607 1.09

.95651 579.2 •00_1 ,000746 *00346 •000757 l,I_

• 95595 5_2,5 .0041_ .000903 *00412 *000901 1.}9l

.95985 584,9 ,00429 *000938 ,00433 *000947 1._6

1,10 0 .99095 66_*5 ,02334 *005106

l*b_ 0 .93625 649*2 .02_?T .004965 .02131 .004660

2*6C 0 .99660 666.2 ,01373 *003003 •01569 *003431

3.60 0 1.00226 640*9 ,01230 *002690 *01215 *002657

_.60 0 ,9977_ 641.2 *0132) *002093 ,01_15 *002876

6.60 0 .99604 698.9 *01285 .002810 ,01238 ,002707

8.60 0 .99717 646.5 *01233 *002696 *012_1 •002692
10.60 C .99491 6_2.9 ,01427 *003121

2.60 90 *94691 569.2 *00311 *000680 *00260 *000612

_.60 90 .95595 575,5 *00250 .0OO566 *00263 *000_75

2.60 180 ,96555 569°9 ,00039 ,000085

h

aThermocouple Iocalions [or which z and/or _ stations are provided are Ior models; x and y st,lions tot these models are

measured from model origins.

b h me,toured in Btu/ft_-secoOR.

1.22

i.t4

.72

.64

.69

.67

,64

,75

.69

.9?
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SHAPES; 6 = 1.50 INCHES - Continued

Ii. 1.4-1nch-Diarneter Instrumented Cylinder and Dummy Cyhnder 6.4 Diameters Upstream, OUset 26.5 ° - Continued

(c) M = 2.65; B = 1.30 x 106

To [ hx, In. y, In. z, in. _, deg T_- Tw' OR h NSt hc NSt, c _LL

I_) Ia)

2.0 .0
12.0 o0

20.5 .0

28.0 4,0

28,0 ,0

20.5 -5.0

Z_._ -5.0

3O.O .0

31,0 i2.0

34,,0 .0

Z°O -I2.0

Z.O 12.0

lZ.o -12.0

12,0 12.0

_0.0 l.O

_1.0 2.0
32.0 2.0

_Z.O 3,0
3Z*O 6,0

3_.0 1,0

34.O 2._

3_,0 3,O

_6,0 °C

3B,O .C

_,0.0 .0

_,2,0 .0

_.8.0 .0

_Z.O .0

52.C 12.0

_B,O .0

_8.0 12.C

5_.0 -1_.0

4_*.0 -12.C

36.0 -13.0

_6.0 -_.C ¸

3_.0 -3.0

30.C -?.0

ZBoO -3.0

_l,,(_ -12.0

32.O -12,0

3.O.O -1_.3
19.0 -lZ.5

17°5 -11.0

15.5 -Z°5

16.5 -2.5

17,5 =2.5

18.5 -2.5

19,5 -2.5

20,5 -2.5

21.5 -2o_

2Z.5 -2.5

Z3.5 -2.5
2l,,5 -2.5

3b,O -16o0

36.0 -t2.0
32.O -_.0

3Z.O -16.0

32.0 -t_,.O

32.O -10.0

28.O -l_.O

2B.O -12.0

Z6,C -lZ._

2_*.5 -lt.C

2Z.O -_47,5
20.5 -ll.O

3_,0 -I.0

3_,,0 5.0

3_,.C 6.0

36.0 6.0

3B.O l.O

3B.O _.2

'_.. 0 8.O

I,'_. 0 2.0

_*,*. 0 1.0

_) IM

,96Z48 585,2 .OOiSB .000583 .99

.97852 98_,5 .O019& ,O00b_9 t.08

,9_191 587°9 .00168 ,000727 1,11

,97287 582,_ .00186 ,0008_4 1.19

,95027 575,5 .00252 ,001090 1.73

,95366 577.Z ,00274 .001185 1.8_

,9B191 585.5 °08148 .008640 .99

.96135 585,9 ,00146 .O00b_O i.i0

,970bi 505.9 ,00537 ,C02323 ,0C552 .002387 3,63

.9610l 5Zb,2 .00187 °000889 1.32

°95931 875,8 ,00190 .000822 .OOi_l ,0007_0 i,_5

,98700 590.2 .00155 .000670 ,99

.88643 591.9 .8016& ,000718 ,91

*98887 5B9,2 ,001_i .008510 1,00

.97570 583,9 ,00159 .000_88 1,80

,96_95 59_,2 ,00%58 ,00i964 3,_W

,96779 889,2 ,00585 *0015_5 _,_0

.97281 597.5 ,OO&Z5 .0018_8 .O(,aq& .001920 3,27

.9_779 890.9 ,00379 ,001639 2,_8

,95818 581.9 ,00305 .001311 2.13

.9666_ 579,9 ,00190 °000822 .801_2 .008787 1.42

,96722 590,2 .00318 .0_1375 ,00329 .001425 2.2_

.96_40 891.2 ,08%15 ,801795 .DD_3 ,001830 2.90

,94_05 87_.2 ,80288 ,00_i18 .00253 .00109%

,9508_ 875°2 .00273 .00118} .043298 ,001289 2.04

,898Z9 532,9 ,00109 ,_00_71 .0,_055 ,000281

,966_6 580.q .00195 ,000853 1,4_

,9_9_i 579.5 ._02_7 ,001068 ,03266 .001150 1.82

.97_26 58B,2 .00229 ,800990 .0_2_2 ,001008 1,68

,97852 58_,2 .80199 .000_61 .00599 ,000861 1,37

,97739 586.2 ,00_7a .800753 .03173 ,0007_B I._8

,96853 577.5 .8015_ .00_6 1.05

,98181 588.9 .0018_ .000800 .00185 .000800 1.33

,88700 591,8 .0018_ .000796 I,_l

,96722 577.9 ,00136 .000588 .89

.9_I01 575.2 .00159 .000688 i._3

.98078 586.5 ,00159 .000686 1.08

.97570 58_,2 ,00155 .oOO?l_ 1.12

.96327 58_,2 ,0_298 .0_1289 2._3

,96157 586.5 ,00_52 ,001522 .C0_86 ,001540 2.67

.96666 583.2 ,00237 ,801025 ._CZ]_ ,001012 1,60

.98_7_ 589,9 .08lb_ .000709 1.12

.08530 88_.5 ,80556 ,800675 ,00158 .000683 1,18

.98361 585,q ,80130 .000562 .ctl2@ ,[I00558 .96

,9_e7_ 587,9 ,001_7 .00C63b ,(ir:i_8 .000640 1.01

.986&3 588.9 .00157 ,000636 1._7

.9B417 583.9 ,00159 .O00bOl 1,01

.9_6_3 5B9,8 .00;_I .000610 ,97

,982_8 586,5 ,001_8 .0005_0 ,CCI_ .000623 1.01

,9_22 585.5 ,00158 ,O0_b_ ,_81]_ *000597 I._i

.98869 592,9 .0_I_ .0006Q6 ._]0165 ,00071 _ l.Ol

°98022 585.5 *001_8 .Q00b_O ,00139 ,0_0_01 ],01

,9_078 588,_ .00182 .000657 .00158 .8006_9 1.09

,9_561 88?.5 .00]_8 .0006_0 .JOlSl .0_0659 1.00

,95248 887.2 ,0o151 °000653 ,00189 ,0006_4 i,09

,9_i_5 587.9 .8018_ .000795 ,90185 ,008800 1.2_

,98191 587,5 ,OCISB ,000583 1.07

; .9_955 585.5 #00182 .000571 1,02

.98530 58_,5 .00150 .000_9 .00151 ,808653 l.O1

,95530 587,9 ,00129 .00055B ._8

,88135 585,9 ,00]_8 .0006_0 ,O01W7 °000686 I,IW

,981_5 586,8 ,00191 .OOC_e7 *00190 .00056_ 1,02

.98305 585,5 ,00157 .000579 1.15

,9_078 585.2 .00Z30 .000_62 .8_

,9_878 585.5 ,001_8 ,0006_0 l.l}

,984|7 587.5 ,00130 ,000562 ,98

.9_135 587.5 .0012_ .O0O536 .98

.9_38_ 587.2 ,00[36 °000588 .0:3136 ,000508 ,92

,98135 566.2 .00!37 ,0_0595 ,0,3137 .000593 ,93

.96892 58_,9 .00220 .000952 ,00227 ,000982 1.72

,96779 59_,2 ,00%78 ,001635 ,00391 .OCt691 2.55

,95875 88_.2 *O0_l] °00135_ *00296 .001280 2,1_

,95536 58_,_ .80_Zl ,80]_88 .0o_i .001_80 2,_8

.95762 58_.2 ,O02ql ,801Z59 1,95

.9621_ 579,5 .00222 .00Q960 .0(225 °000873 1.50

.97518 581.5 .00128 ,00055_ *_3

.96270 879,8 .0022_ ,000'_65 .00225 ,80097_ 1.58

.95_92 571,9 ,00161 .000696 ,_0150 ,0_06_ 1,05

.97_80 58_.Z .00187 .OO('SOQ .COIg2 ,OOO@3C I._8

.9717_ 58_.5 .00207 ,000_95 ,00203 ,008875 IIW8

.97_57 587,2 ,00230 ,000995 o?023_ °30|012 1.70

I._C _ ,956_8 655,_ ,01_8 °00617_ 1.08

1,50 0 .9717 _. 53@.5 .013}i .C05570 ,_1256 ,805_32 ,_7

2,60 0 .99039 636.9 ,00935 °OC_O_& ._0995 .D0_299 °69

3,60 0 ,98886 63t°Q ,00707 .OC[_q7 .<0797 o003_7 °59

_.63 C .995_7 63&,9 ,00830 ,003590 ,43887 .003_36 o61

6,60 0 ,99q5_ 53_,2 ,00_3 .003G_& ._08_2 ,0036_2 ,62

8.60 O .995&7 68_.9 .00_I ,005637 ,CIO8_Z ,0086q2 .62

10.60 0 .99208 629,2 °00863 °008733 ,84

_.60 90 .95_79 570.9 ,0C201 .000869 ,30176 .000_61 .63

&,6O 90 .96270 575,5 ,00180 .0_0779 .Q0191 .000826 ,56

2.60 lSO ,97231 573.2 .00023 .000099

L-_
I
DO
0
_0

aThermocouple locations [or which z and/or _ stations are provided are for models; x and y stations [or these modets are

measured from mode[ origins.

b h measured in Btu'ft2-sec-OR.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 1.50 INCHES - Continued

II. 1.4-1nch-Diameter Instrumented Cylinder and Dummy Cylinder 6.4 Diameters Upstream, Offset 26.5 ° - Continued

(d) M = 3.51; R • 4.06 x I06

Te _ h
x, in. y, In. z, in. _, deg T[ Tw' OR h NSt hc Nst'c _LL

(a I (a> (b) Ib}

2.0 .o ,95663 581.9 ,00257 ,000496 .99

12.0 .C +95163 579.9 ,00242 .000467 1.03

20,5 .0 °95641 580.9 °00271 *000513 1,09

28,@ 12.0 o94551 $76.2 .00315 ,000608 1,21
28.0 _,0 °92327 566°$ *00406 .000784 1.63

28.0 .0 .92828 $72.9 .00491 .000948 1,97

20,5 -5,0 ,95552 579°9 ,00232 ,000_8 ,99

2_,5 -5,0 °95385 578,9 °00229 ,000442 .95

30,0 *0 *97609 617,9 .01015 ,001961 ,01029 °001988 4,43

31.0 12°0 °93662 570.5 ,0029& *000572 ].17

94.0 o0 °9&162 574°9 .00292 °000564 °00272 *000525 1,23

2,0 -12.C °96163 583°9 °00254 °00049I 1.03

2,0 ]2,0 .95997 582o! °00247 °000477 .98

12=0 -12.0 .9599? 582°5 .00233 °000450 ,94

12,0 12°0 .94885 575°9 .00250 ,000483 ,97

30°0 i,c ,97053 619,9 .00947 .001029 3.90

31.0 2°0 ,95774 593*9 °00569 ,001099 2.42

32,C 2.0 ,95218 $89.2 °00592 ,001[44 ,00582 °001124 2,49

32°0 3°0 °9_273 587,9 °00677 °001308 2,64

32°0 6,0 ,93328 576°2 ,00513 °000991 2,02

34,0 I,0 ,94829 $79,9 ,003_8 ,000672 .00327 ,000632 1.40

)4.0 2*0 °94885 594.5 *0081l ,001567 °00813 ,001570 3,23

34.0 3°0 +94107 594°9 *01000 *00193 .01009 °001949 3°88

36.0 *0 ,92327 568,2 .00448 *00086 *00439 ,000846

38,0 *0 .93717 579,5 .00546 .001055 .00551 ,00_064 2.20

40.0 .0 .93995 579°2 .00480 °000927 °OO&80 ,000927

_4.0 12.0 *93662 57a.9 ,00412 ,000796 I,a2

42.0 ,0 °94159 579,5 °00437 ,000844 ,00434 °000838 I°76

4_.0 .O °95549 585,9 ,00391 ,000755 ,00393 ,000759 1,67

_8.0 ,0 ,955_9 583*5 °00325 .000628 *00325 .000628 1+39

52.0 o0 ,95438 581°5 .00312 .000603 oO03tl °00060i 1,26

52.0 12.0 ,93603 571.5 ,00336 .000649 I,_5

55,0 ,0 ,95774 $85,5 *00278 °000537 .0027fl .000537 l°t3

5B,0 .0 ,96330 585°5 +00255 °000493 1.03

58,C I2°0 .95439 568,9 .00285 *000551 I°15

58.C t2.O ,9Z327 566.9 .004Z6 °000823 1*76

4_+o0 -[2°C ,94771 576°5 ,00267 °000516 1,19

36.0 -8°0 ,9_493 577°5 ,00343 ,000663 I°47

36°0 -3,0 ,94270 591°9 ,00663 °001281 2+76

34.0 -3.0 .94159 588°9 ,00752 ,00_453 *00752 °001453 3,24

32.0 -5.0 .95327 609.5 .00553 ,001030 *00533 .001030 2.29

30,0 -3.0 ,94718 591.2 .00566 ,001093 *00565 .001091 2.29

28.0 -3,0 ,95608 584°9 ,00353 ,000682 1.45

34.0 -12°0 .95719 586°9 .00265 .000512 ,00267 ,000511 i°_3

_2.C -12.0 .95496 581°9 °0024| *000466 .00239 +000462 .99

30.0 -12.0 ,95719 583°2 +00241 ,000466 +00242 °000467 1.00

19.0 -12.5 °96050 582°5 .00224 ,000433 .98

17.5 -II°0 .9_828 581,5 ,00225 *000435 .93

15,5 -2°5 ,95939 582,9 *00_38 ,000460 ,98

16,5 -2°5 .95549 579.5 .OOZ30 ,00044& .00226 °000437 ,98

17,5 _2,5 ,95327 $78.5 .00255 ,000493 ,00245 ,000473 I*02

18.5 -2.5 ,96108 583.2 *0023l ,000_46 *002a8 *000479 .96

19.5 -2,5 .95330 580,9 ,00242 .000467 ,00233 °000450 .98

20.5 -2. 5 .95330 578°9 .0023_ °000452 .00_31 +000_46 °9_

21.5 -2°5 .95608 580,5 ,00229 ,000442 .00234 ,000452 .ga

22°5 -2.5 *9544t 579.9 °00247 .000477 *00239 ,000_62 .96

23.5 -2,5 °95983 580.9 °00282 ,0005_5 °00284 ,000549 l,l&

24,5 -2,5 ,95494 580,9 .00266 °000514 hi5

36.0 -|6,0 ,95383 578.2 .0022_ °000_33 °99

36.0 -12,0 *95661 580°9 .002_8 °000479 .00249 ,000481 i*08

32,0 -18°0 ,95883 581.5 .0022_ .000433 ,99

32,0 -16,0 ,95632 581,9 .00241 °000466 ,00241 *000_66 I*00

32°0 -14.0 .95552 579,2 .00211 .000_08 ,00210 °000404 ,89

32,0 -lO*C ,95&_1 583.9 ,00280 .0005_i |,15

28,0 -t4,0 ,95_96 579.5 °00226 o0004_7 *94

28.0 -)2.0 .95552 579.5 .00223 e000431 .97

26,0 -12.5 .95886 581,9 .00227 .000438 .98

24,5 -Ii*0 ,95663 579.9 ,00217 ,000419 ,98

22,0 -12.5 .95830 581,5 ,00225 ,000435 .00225 .000435 .94

23.5 -ii,0 ,95663 $80,5 ,00226 *000437 ,00226 °000437 °99

3_,0 -Io0 °95496 5_6.9 .00419 *000809 ,O0_3& o000838 _°88

36,0 4,0 ,94103 589.$ *00799 ,0015_3 °00803 °001551 3.2i

34*0 5*0 °93936 582°$ *00589 ,001138 °00579 °001]18 3*20

3_,0 6°0 °93980 584°2 *00607 ,001172 ,00609 ,00117_ 2°43

36.0 6°0 .93769 579.5 .00522 °001008 2.07

38.0 1.0 .94882 58115 °00393 .000759 °00387 *000748 i*59

38,0 2,0 *95608 582°2 .0028_ *000549 1.19

44.0 8,0 .919_8 563,9 °00407 °000786 ,00402 ,000777 t,6_

44o0 b°O *93662 $73,2 *00358 °000692 *00356 *000688 1.46

44.0 4*0 ,96219 585.9 ,0028_ °000549 *00292 °000564 I,I_

_,0 2,0 ,95441 583.5 ,00351 ,000678 *005_9 ,00067_ i,_2

44°0 Io0 ,95385 583,9 ,00364 .00070_ .00361 .000697 1.53

I,I0 0 .97943 676.5 °03479 *006720 1.7_

I*60 0 *97609 661.3 *03234 °006247 .03266 °006309 !°_i

2*60 0 .99054 643.2 ,01697 .003278 *01628 *003146 .85

3*60 0 °99722 647,5 ,01691 ,003266 °01706 .005295 .84

4,60 0 .99332 654.2 ,Of6&] ,003170 .01682 .003249 ,82

6,60 0 ,99110 642,5 ,01656 ,003199 °01655 ,003197 ,89

8.60 _ .99166 641.5 *01606 100310_ ,01607 .003_04 ,80
10,60 ,98999 639.2 *01542 .002979 .77

2.60 90 ,93995 571,2 °00277 *000535 .00251 °000485 ,58

_,60 90 .94270 573,9 °00296 ,000670 ,00300 .000579 .62

2,60 180 °969_9 573°5 .00032 ,000062

aThermocouple locations [or which z and/or

measured from model origins.

b h measured in Btu/ft2-sec-OR.

stations are provided are for models; x and y stations for these models are
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PBOTUBERANCE SHAPES; 6 - 1.50 I_CHES - Continued

II. 1.4-Inch-Diarneter Instrumented Cylinder and Dummy Cylinder 6.4 Diameters Upstream, Offset 26.5 ° - Continued

(e) M - 3.51; R = 2.86 x 106

Te OR hc h h
x, in. y, in. z, in. i_, deg _ Tw, h NSI NSt'c _ _LL

Is.) (a) _) _b}

2,0 .0

12°e .0

20°5 .O

2e,.n 12.C

28.c _.O

2e.o ,0

20,5 -5.0

24.5 -5.0

3_.. n .0

31.0 12.0

3_.c, °c

2.o -12.0

2,c 12.0

12°0 -12.0

12,0 12°0

3o.o I °0

31._ 2.o

32.. _ 2.0

32.3 3.o

32.0 6.0

3_.c 2.0

3B°O °0

_0°_ °0

_8.0 °0

5Z._ .0

_2._ n 12.0

58.0 .0

56.0 12,0

58.G -_z.o

_4.0 -12,0

36.0 _8o0

36.0 _3.0

3_.c -3.o

32°O _J.o

28°0 _3.0

_2.0 -12.0

3o.o -12.0

19,0 -12.5

17,5 -_I°0

L6.5 -2._

17.5 _2.5

19.5 _2.5

2C.5 -2.5

21.5 -2.5

22.5 -2._

23o_ -2o5

2_.5 -2.5

56,C -_S.O

36.O -12.0

32.0 -Is._

32°0 -16.0

32.O -i_._

52,0 -Io.c

28.0 I -12.0
26.O -12.5

22°0 -12.5

2O.5 -11._

3_.0 5°0

3_.0 6.O

36.O 6°C,

38.0 2°0

_,_.0 6.o

_,_ .,n 2.0

_.') 1.O

• 968_9 580.5 .00179 *000_95 *96
,96287 576.2 .00178 ,000_91 i*05

.9_3_9 5_9.2 .0021_ .OOO59O 1.27

.95_3 573.5 *OOZe7 *OOO571 1.1_

.9_2_9 5_°2 .0O299 .000_2_ i°_0

,9369_ 5_2°5 .003_2 *OO1O25 2.21

.9_73 _ 5_8.q .00t65 °00C455 .91

• 9662_ 5_7.9 .0O177 .000_88 1.07

.97637 60_.5 .00769 °0021_0 .00780 .OO215O _.6_

.9_712 568.9 *0O218 °000601 I°22

.95218 573.2 °00213 °000587 °0020i ,00C55_ I°3_

.97_12 5_.5 .00177 °000_88 i°01

.9707_ 5_1.5 °00173 *000_7 .96

°9718_ 5_1.9 .00164 _000_52 .99

°95893 5_.2 .OOL_2 °000_7_ .95

• 9617_ _?.2 .00427 *OO1277 2.4_

.95395 582.9 °00_65 *001282 °00_ .00125_ Z.85

.95OO2 588.9 .0053_ °001_b9 2.96

.9_8T8 572°9 .00392 *001081 2.1_

°95287 5_5.2 ,OO265 .000730 .002_5 .OOO670 1.51

.9_t70 _7.9 *00_73 °001580 .0060_ °0016_ 3.17

.9_b56 5_8.S °0072_ *00199_ .O0729 °00201_ _.00

• 93_62 _6°9 .DO3_V .000929 .00_30 .000910

,9_599 _9,_ °O0_s7 .oelo_ °oo392 .oo_os_ 2.3_

°9_937 576.5 .C03_7 ,oo0957 °003_7 .ooo957

.9_5_3 5_1.9 °00295 °c00813 1.7_

°963_9 _83._ ,00307 °000846 .00_c9 .ooo852 t°90

°96_67 5_2.2 .00251 _000692 .002_I °000_92 I._0

.9_o _0°2 .OO22O °00060_ .002_9 °oco_o_ 1.35

.9_38_ 5_9.2 .002_ _000681 1.50

o96962 5_i°9 .C0198 ,0005_6 °00_98 °00054_ _°21

.9_63_ 58_._ °00177 °000_88 1.09

.9_99 567.5 °00198 ,OOO546 1.1_

.9_362 5_._ *OOZg_ ,OO0813 1.6_

._9_9 575°2 .0O192 .OOO529 i°17

°95_56 5_5,q .00258 °O0071i 1.6_

.g_93v 5_2o2 °00_97 °001370 2°7B

°95_24 59B°2 .00_6 .OO1229 2.7O

• 95_3 5_2.5 ,00_26 .001174 .00_25 °001_2 2.35

.9_512 5_6._ .002_7 °OOO7O8 1.59

.9_9 _81,5 .00211 °00058Z .002_5 ,00_87 1.30

.9679_ _9o_ .OO162 .OOn_ .0CI_I .000_ .9O

.97018 58O.5 .OOL60 _O00_l °00161 *000_ .89

°9718_ 5_3,2 .00162 ,000_7 1.02

• 96962 5_0.5 .O01b_ ,000_52 1.02

.9?Cle 5_0.9 .00177 ,000_88 l°Ol

L9662_ 578.2 ,gOlb_ _QO0_ ._0160 *000_ L_QI

.96_99 57_°2 .00167 _o00q60 .00156 .OOO430 °99

• 9_Z99 _.q .00157 °_00_$_ °o_t?3 .000_?_ °96

._12 5_7.5 .0O165 ,000_55 °001_6 ,0C0_30 1.01

.96512 57_.5 °00177 D000_88 .0017_ .000_0 1.00

.9_93 _9,2 °0C16_ ,000_52 .0CI_9 °000_66 i°01

• 96_8 5_8.2 .0018Z _O00_OZ °00180 .000_9_ I°I0

°963_ 578°9 o00211 ,0005_2 °OOPl:_ .000_87 1,26

.96399 5_8.2 .00192 °000_29 1.20

°9656Q _7_°9 .0015_ ,000_22 .9_

.9673_ _e._ .00179 °000493 .oolT_ .000_9_ I°i_

°9_93 578.9 °00150 ,000_13 .001_9 °000_11 °92

.96_12 5_9.9 °0O213 °OOO587 i°32

.98.967_7 5_8.9 .0015_ °000_30

.9_79_ 5_0.5 .0016_ °000_ i°02

,9_131 58t.2 ,0015_ °000_30 .95

°968_9 5_9°2 °0015_ °00_25 °97

,97018 5B0.9 .OOI77 _0C0_88 .00177 ,000_88 l.ll

.968_Q 5_9.9 .OCt61 °0C04_ .0_161 °000_ .98

.9_s2_ 585.9 .00581 .001_02 °OO591 °001629 3._8

°_3981 575.5 .00_45 _00_221 °00,*_ .00122_ Z.5_

°9_87 5_5.5 .00_93 °001_83 Z*2B

.96512 5_9.2 .00193 °00C532 t°07

.92912 5_I._ .00298 °OOO821 °OOZg_ °O008to i°8_

• 9_9_ 57O°5 .00Z56 .000706 .0025_ °000700 I.4_

.9_zgq _83°9 °O02O7 ,OOO571 .0021_ °OOO59O 1.2_

.9b_12 _83.2 °0023_ °000_5 °00231 °000637 1.43

1.6_ 0 .9?299 651.? .02_II °006_22 .02528 .006969

2.60 0 .9881s b_°5 °CI_17 .003906 .01_30 .003942

_.6_ 0 .99_9q 63_.9 .0138_ .003815 .c1389 .00_829

_.60 0 .98818 63_,_ °0i378 °003799 .01_7_ °00_796

8.6_ 0 °9887_ 633.9 ,0136_ .0037_9 .013_i °00_752

I_.60 0 ,986_9 631.5 .OI3Z8 .0C5661

_°co 9C °9_768 57L.9 .C02_7 °000_8i .0C252 °OOO695

l°Tb
1.50

.83

.82

.62

I

0
DO
.p-

aThermocoupie locations for which z and/or _ stations are provided are for models; x and y siations for these models are

measured from model origins.

b h me_ure_ _n Btu/It2-_ec-°R.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 8 = 1.50 fINCHES - Continued

11. 1.4-1nch-Diameter Instrumented Cylinder andDummy Cylinder 6.4 Diameter8 Upstream, Offset 26.50 - Continued

_) M- 351; R - t65x 106

x, in. y, In. z, t_. _, deg Te OR kc h
'IT Tw' h HSt NSt, c l_

(4 (a) _} Co)

2.0 .0 .96B95 577.2 .00128 .000614 1.23

12.0 .0 ,95936 573.5 ,00118 .000563 1.18

20.5 *0 .96218 573.9 .00158 .000662 1.13

2B.O t2*O .95202 55B.5 ,00|_6 oOO0700 l._2

28.0 W.O .93339 563*2 +00206 .000908 1.94
28.0 .0 .93791 56,.2 .00246 .001179 2.3*

.96500 577.9 .OOtt_ *000551 t.tl20.5 -5.0

24.5 -5.0 .964,* 573.5 .00116 *000556 1.33

30.0 .0 .96675 59,.9 .00560 .002605 .00567 .002718 6.4,

31.0 12.0 .94590 565.3 .00141 .000676 1,4|

34.0 .0 .95097 572*2 .001,8 .000709 *001_6 .000700 1.63

2.0 -12.0 °97293 582.9 *00118 °000566 1.27

2.0 12.0 .97121 578.9 °00126 .00060, 1.26

12.0 -12.0 .96952 579.5 .00117 °000561 1.27

12.0 12.0 .95710 57_.2 .00114 ,000546 1.1_

30.0 1o0 .96557 593.2 .00537 *002576 3.56

3_.0 2°0 .9_710 577.9 .00300 .00_8 _.09

32.0 2.0 .95315 575.2 .0032_ .001553 *00319 .001529 3.38

32.0 3.0 .95256 578.5 .00385 .0018_6 3.05

32°0 6,0 .942,2 568.5 .0027_ .00131_ 2,71

34.0 1.0 .95258 569.2 °00t80 .000863 .0016l .000772 1.96

34.0 2.0 .95146 578.2 .00377 .001807 .00396 *OOt898 3.07

34.0 3*0 .9,638 579.2 .00498 .002387 .00499 1002392 4.98

36.0 .0 .93791 568.2 .00228 .001093 .00221 .001059

38.0 .0 .9*750 571.5 .00286 .001371 .00289 .001305 3.21

• 95_6 572.5 o00264 .001266 *00264 .001256

.96638 567,5 *00199 .0009_*

40.0 *0

***0 12.0 1.97

62.0 .0 .95315 572.5 *0022& .001074 .00220 .00105_ I.B2

'4.0 *0 .96726 583.2 *00198 .000949 *00201 .00096* 2.15

,8.0 .0 *95839 5T9.2 *00]B5 *000887 *O0_B5 .000807 1.93

52.0 .0 .95*44 576*2 .00158 .0007_7 .00157 .000753 1.55

52.0 12.0 .94638 565.5 .O01b_ ,000786 1.58

55._ .0 °96952 578.2 *001_9 °O00TI% *001_9 .00071_ 1.62

50°0 .0 .97516 583.5 .00125 .000599 1.30

38.0 12.0 .94730 565.5 .00139 .000666 1.,9

58.0 -12.0 .93735 566.5 .00187 .000896 2.03

'4.0 -12.0 .960,9 572.5 .00130 .000623 1.4_

36.0 -8.0 .9565, 572.2 ,00169 °000010 1.86

36.0 -3.0 ,9*720 57*°9 .003,5 .001654 3,56

34.0 -3.0 .947_0 583.2 .003_0 .001690 .00340 .001630 3.47

32.0 -3.0 .953t5 586.5 .00271 .001299 .00269 .001290 2.95

30.0 -3.0 .95_20 576.2 .00302 .001_O .00302 *001_,8 2.88

28.0 -3.0 .96537 37_.5 .OOlBb .000892 1.88

3_.0 -12.0 .96613 577.2 .00151 .00072, *00153 .000733 1.6,

32.0 -12.0 .96726 578.5 .OOtOl .O00w8_ .O010l .000,8, 1.13

_0.0 -12,0 °96839 5T0o9 .0010B .00051E .00109 .000523 _.13

19*0 -12o5 .93895 577.2 *O011b *0005_6 1.26

17.5 -ii.0 .96669 57B°9 .O010l .000,84 1.10

15.5 -2.5 °96782 576.2 *00t2_ *00060_ 1.25

16.5 -2.5 .96331 _73.5 .001_ .000585 .0011_ .00054_ i.,4

17.5 -2.5 .96105 574.5 *00118 .000566 *00107 .000513 1.18

18.5 -_,5 ,96895 578.9 .00117 °O005bl °00137 ,0006_7 1.27

19.5 -2.5 .9616t 57_.9 .001i8 .000566 .00109 .000521 1.28

20.5 -2.5 .9627_ 573.2 .00122 .000585 .O011_ .0005_6 1.33

21.5 -2.5 .96557 576.9 .00117 °000561 .00125 .000599 t°27

22.5 -2.5 .96274 573.5 .00127 .000609 .0012) .000590 1.28

23._ -2.5 .96105 576.5 .00145 *000695 .00147 .00070_ 1.,6

2_.5 -2.5 °96105 573,2 .00136 .000652 i.'8

3_.0 -16.0 .9638_ 5_3.9 .O011b .00055B 1.32

36.0 -12.0 .964_ 576.9 *00]18 .000566 .00118 .000566 1.36

32.0 -i_.O °96952 57g°2 .00108 °000518 t.23

32.0 -16.0 .95500 _77.5 .00108 .000518 *00107 .0005t3 t.tt

32.0 -14.0 .96300 57_.2 .O0!ib °000556 .OOll_ .000551 1.33

32.0 -lO.O .9627* 575*2 .00152 .000729 _.63

28.0 -I*.0 .96500 57_.5 .0011_ .0005_6 1.26

28.0 -12.0 .96613 575.2 .00116 °000556 1.26

26.0 -12°5 .9_895 576.9 .00:I_ .00055_ 1.33

2_.5 -il.O .96337 376.9 .00100 .000518 1°23

22.0 -12.5 .96782 570.5 .O010B .000518 .OOlO_ .000518 1.07

20°5 -ll*O ,96613 575.2 .00116 .000556 .OOllb .0005_6 1.26

34.0 -I°0 .95936 575.9 .00_I* ,001026 .0022_ .0_i069 2,68

_.O W.O .9,92_ 579.2 .00_15 .OOZ_B9 .00427 .0020_7 W*I9

34.0 5.0 .94703 573.2 .00305 .001462 *00300 .001438 3.51

3,.0 6.0 .93970 569.9 .00315 .001510 .00315 .001510 3.35

36*0 6*0 ,9_42t 570°2 $002_3 ¢0012_1 2.1_

38.0 1.0 .9_492 572.9 .00191 .000916 .0019_ .000925 1.99

38.0 2.0 .96161 57_.5 .00118 .000566 1.27

_4.0 8.0 .93339 560.2 .00207 .000992 *0020_ .000973 2.09

*4.0 6.0 .9_638 _66.5 .00166 .000796 .0016, .000786 1.35

_4o0 4.0 .97065 378.5 *00_35 ,0006*7 .O01_l *000673 1.36

*_.0 2.0 .9027, 575.9 *00168 *000805 .00165 .000791 1.73

*4.0 I.O .96224 377.5 .00182 .000872 .00181 .000868 1.8B

1.10 0 .97102 6*6.9 *02_19 ,011596

1.60 0 .96506 639.2 .01035 e008797 .01825 .0087_9

2°60 0 .90027 625.9 .or036 .005052 .01065 .003_0_

3o_0 0 °90647 630,5 .01059 ,005077 .0106_ .005101

_°60 0 .98_19 621.9 .01020 .004890 °01083 °005201

6,60 0 ,9_250 fit9a9 *0106_ ,0051_5 .OlObb .005t10

8.60 0 .98137 626.2 .0_0,9 .005029 .01050 .00503'

10,60 0 °97911 617.5 .01017 e00_875

2.60 90 .93791 562.5 .00196 .0009,0 .00173 .O000Z9

*.60 90 ,9_130 56_+9 ,O020B 100099? *00185 .000887
2.60 180 .9_581 558*5 .0003] +0001_9

*.6O 100 .95258 565.2 o00037 .000197 .OO038 *000182

h

].89

Io4+.

.83

.83

.8O

.S3

.82

.8O

.64

aThermoceo_te tocatton_ for whLcb, z a_d/ot _ st&ttoru_ are provt(led are (or modets; x and y statlon_ _or these models Ire

measured from model origlns.

b h measured in Btu/ft2-sec-°R.
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x, in. y, In. z, In. _, deg

lal I a)

2.0 .C

12.0 *C

20.5 .o

28.0 12.0

28,0 _._

28.0 .0

20.5 -5.0

2_,5 -5.0

90,0 .0

31,0 12.0

34.0 .0

2.0 -12.0

2,0 12.0

12.0 -12.0

12.0 12.C

30,0 l.O

31.0 2.0

92,0 2.t

32,0 3.0

32.C 6.0

34.0 2.0

3_,.C 3.0

36.C .t

3B.0 .C

_,0 .C

_.C 12*0

_2.0 .0

_8.0 ,0

52.0 .0

52,0 12.0

55.0 .0

58.0 .0

58.C 12.0

5S.0 -12._

_,_ -12.0

3e,J -a.o

3e,0 -3.0

3_,0 -3.0

_8,5 -2.5

30,0 -3.C

2S,O -3.0

34,0 -12.0

_2.0 -12,0
3c.0 -1Z.0

Ig.c -12.5

17,5 _11.0

15.5 -2.5

i_h5 -2.5

17.5 -2.5

IS.5 -2.5

19.5 -2.5

20.5 -2.5

21,5 -2.5

22,5 -2.5

23.5 -2.5

2_,,5 -2.5

36.C -I6.0

36.0 -12,c

32.0 -18.0

32.0 -10.3

32.0 -!G.C

32.0 -10.0

2o.a -i_*,c

28.0 -12.0

20,0 -[2.5

2_.5 -H.O

22.3 -12.5

20.5 -11.0

)4.0 -I.C

34.0 _.0

34.0 5.0

34.0 6.0

36.0 6.o

3B.0 : .0

3B,O 2.0

1,4.0 _.c

_.0 2.0

4_.0 1.o
1.10 0

1.6:: 0

2.60 0

3,67 c
_ . 6 : C I

6,6L C

B.62 8

11.62 c

2.60 qO

_*.61 90

TABLE IV- HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 1501iNCHES - Continued

11 14-inch-Diameter Instrumented Cylinder and Dummy Cylinder 64 Diameters Upstream. Olfsel 265 ° - Conlinued

(_ M = 444; R - 4.47 x i06

T[Te hc Nst, c :

_b? l ,
.95226 1.35

,9_733

1.30 I

.95007 1,76

.937&5 1,32

*91990 2._3

.92703 2,58

,95062 1.37

.o5007 I._5

.975_4 .0_)534 .0023581 5.73 I

.93577 1.22

.9_675 .00120 .000305 2.12

.95608 1.28

,95_6

.95445 .000333 1.3B

.9_458 .000292 .9|

.97B05 .001_Ii 6,61 l

.9SlO_ .000900 _.21
I

.9_788 : *000789 .0019_ .O007_7 1 _._7

.9_239 .001012 3.59
i

.928_7 .000778 2.66 I

.9_739 .000501 .00193 .000.*91 2,35

,9_239 .001279 .005W3 ,001381 5.99

.92977 .001503 .00578 *001_69 5.28

,02922 ,000552 .00204 °000519

,9_129 *000597 .oo?_o .00o_10 3.18

.9_3_9 .00058V .00232 .000590

.93_32 i ,000608 2.01

.9_5_5 .0005_4 .00210 .00053_ 2.52

.9571B .000511 .0020_ .000519 2._2

*95663 .000&07 .00J50 .000407 ].82

.95389 .000333 .00L30 .000331 1._2

.9253_ .000580 1.8B

)95611 .000295 .00115 .000292 1.53

.96&88 ,000262 1.23

.92319 .000a75 1.58

.916_0 , .0006_6 2.37

.937W5 .0003_1 1.52

.93690 .000_91 2.19

.93800 .000986 _,91

.93526 °001081 .00&32 .0C]09B 5.12

.956S5 .000269 I._5

.95169 i .000821 .00338 .000859 _._6

.95169 .000573 2,_3

.95059 .00036_ .001_0 .000356 1,30
i

.9522a I .00036_ .001_6 .000371 1.70

.95_5 .00C300 .:I0120 .000305 1.03

.95336 .00033_ 1.57

.95172 ,00033_ 1.57

.95336 .000290 i*_7

.95062 _00026_ .20101 .0OO_57 la_9

.94897 .000269 .56090 .000229 i.&3

.95_65 .000269 .30131 .000333 1.36

.9_97 i -000290 ._C099 .000252 _._

.9_897 { .000269 .00101 .000257 1.15

.95172 .0002B0 ,00119 ,00'3303 I,_9

.9_B_2 .000_3_ .00128 .005325 1.57

.9_750 .000389 .00152 .000386 2.07

.9_785 .o0o_ 1.5B

.95169 .000267 .9_

.9533_ : .000336 .0013_ .0003_I 1.27

.953S9 *000269 .88

.95062 I .000303 .00i17 "000_97 I'07

.95117 I .000300 .00117 .000297 I._8

.9_952 .0003_3 1.27

.95062 *000315 1,12

.95062 i *000303 i.Q2

.95391 *O00315 1.16

.95062 .O00300 I._2

.95226 i .000297 .00117 .000297 1.22

.95052 iI .000315 ,F]3124 ,000_15 1.13

.95117 I .00:]676 *0326_ .000727 3.2_

.93197 I *00i142 *00_3 *001126 _.05

.925Bi .onooo3 .0036_ .000925 4.61

.92922 I .000956 .00177 .C00958 5.21

93306 I oooB57 3.0_
.95007 .OOOq_ .0CI7_ *000_2 1.9_

,951]_ .0003_3 I._1

.91_56 I .000592 .00219 .000557 2.06

.95004 i .corona .oc2oa *000529 1.77

.960_7 I .OOD_f_ ._0168 .000_27 l*&_

,95169 I .ouu_iz .C:155 ,00039_ 1.93

.95172 .ouu_,o .C0169 .000_50 2.01

.97202 I *0051_i 1.19

"98079 I *003_19 .01306 *003320 .79

.98B_7 .0030_9 ,0131_ .00_41 .71

,99506 i .0029,,7 .CLlS3 .003033 .6a

.99122 t .oc1z_ua ._i191 .003028 .65

.988&7 r ._oz_f .01022 .00Z598 .60

.98902 I .U_Z_q9 .(092_ .002309 .5¢

.9873e , .vuz_ •

.93471 .OCOb34 ,00170 ,000_32 .5 2

I ,2
.93690 .000,30 .03135 *0003_3

[ _--

aThermocouple locations for which z and/or _ stations are provided are for :nodels; x and y stations [or lhese models are

measured from modet origins.

b
h measured in Btu/ft2-sec-°R,

Tw, o R ; h Nst

I

I I
5795 1 *00113 .000287

575.9 .00109 .000277

580*5 *001_2 .000_12

5T1.9 I ,00166 ,000_22

562.9 *0020_ ,000519

557.9 ,002_0 .000031

577.9 ,0011_ *000290

577*5 .00107 .000272

60_.5 i .00527 ,0013_0 ,
570.2 I .00152 .000386

577.2 1 .00157 .000399

5_2.9 I .001_2 .000361
583.2 .00i33 ,000338

582.5 .00131

975.2 1 .O011_

607.2 .00555

591.5 .0035_

58_.2 .00308

581.5 1 .00398

570*5 ' .00306

579,5 ,00197

583.9 ! ,00503

577*9 .00591

968°2 I *00217
575.9 .00255

577.2 .o0231

570.2 .00239

577°5 I .0021a

584,2 .00201
582.9 .00160

582,2 I .00131

566.2 .00228

581.5 .00116

587.2 ! .00103

5e4.9 .00187

561,5 .0025U

572.51 ,0013_57_.2 .00193

578.2 ,00388

577.2 { .00_25

581.2 .00106

5e_.5 .00323

582.2 .00227

5?8.5 .001_3

580.9 .001_3

58191 .0011B
58 ._ .00152

580.9 .00132

579.51 OOllO
578.5 : °00105

576.9 ,00106
58i.2 ,00106

576.5 *0011_

577.9 .00106

578*5 { .00110

578.9 .00132

576.9 .00153

57B,9 .0013_

578,5 .00]05
581.9 .00133

580.2 *00106

579*9 .00119

57w.9 .0011_

578.2 *00131

578.9 .00_2_

57g*9 ,00!i9

580,9 *00124

579,9 .00118

5BI,5 .00117

578*9 ,0012_

583*2 .002_6

575*9 .OO_g

577.9 .00355

5?2,9 ,00376

573.9 .00337

579.5 .00163

579*2 ,00135

559,5 .00235

580.9 .0019_

5B5.5 .001_0

581,5 .00162

580,9 ,00177

6_:.2 ,02022

521.9 ,013_,'>

525.5 .01215
6Z9.2 .01163

625.5 .01103

622.9 *0[O23

625.g *00920

623.9 .00871

574,2 ,OCZIO

572.9 ,00159

I
Po
0
Do
_-
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 1.50 INCHES - Continued

11. 1.4-Inch-Diameter [nstrumented Cylinder and Dummy Cylinder 6.4 Diameters Upstream, Offset 26.5 o - Contnlued

(h) M • 4.44; R - 3,1B x 106

Te h

x, in. y, in. z, In. _, deg Tt Tw' OR h . NSt hc NSt, c Fo°

2.0 .G .958_8 579.5 .00101 .O003S_ ,9_

£2.0 .0 .952_0 573.9 .00080 .00028B .92

20.5 .Q .95_61 579.5 .00135 .O00_Bb 1.55

28.0 12.0 .9A243 571.2 .00120 .000468 i,_0

28.O 4.0 .g2472 561.5 ,00180 ,000648 2.20

28._ .0 .93192 565.9 .00210 ,000756 2.31

2G.5 -5.0 .95627 576e2 *00076 .00_27_ .BW

24.5 -5.0 .95572 575.5 .00076 *00027_ .95

30.0 .0 .973w3 597.9 .00462 .001663 .OOht_ .001678 5.63

31.0 I2.C .9_188 569.9 .00121 .000436 1.32

3_.0 .0 _95129 575.5 ._0120 .000_32 .oOlQl .ooo_b_ _.33

2.0 -12.0 .96180 580.5 .00098 .000353 1.03

2.0 12.0 .95014 579°9 .00102 .000367 .97

12.0 -12o0 .960|4 578.5 .00080 .000288 .85

12.0 12.0 .94963 573.2 .00_99 .000356 .9_

30.0 1.0 .97620 600.9 .00_15 .00185_ 6.13

31.0 2.0 .96180 586.5 e00290 .0010_4 3.22

32.0 2.0 .94963 577.9 e00283 .0010_9 °00263 .0009_7 3.14

32.0 3.0 .94797 579.2 .00319 *00114B 3.5%

32.C 6.0 .93302 568.5 .00262 .000943 2.88

3_.0 1.0 o948_2 577._ .00188 .000677 .0017_ .000_26 2.09

3_.0 2.0 .94520 579.9 *00417 .001_01 .00430 .001_20 _.58

34.0 3.0 .93468 _75._ .00_09 *OQISll .QO_g2 .00_771 5._5

36.0 .0 .9352_ 566.9 .00197 .000709 .00i85 .OOO_S6

38.0 .D ,9_65 573.2 .O0201 .00072_ .00205 .O00738 2._2

_0.0 .0 .9_907 575.5 .00198 .0007i3 .00199 .000716

_4.0 12.0 .9363_ 558.5 .00204 .0007_ 2.62

42.0 .0 .95129 577._ .00173 .0006_3 .O01&@ .000605 1.90

4_.0 .0 .963_7 582.9 .00355 .000_8 .00159 .000_72 1.72

48.0 .0 .9623_ 58_._ .0013_ .000_8_ .0013_ .000_82 i._8

52.0 .0 .96014 579e9 .00117 .O004Zl .0Oll_ .OOG_L8 1._8

_2.0 12.0 .93_36 569.9 .00179 .0006_ 1.88

55.0 .0 .96291 580.9 *00099 .000356 .00098 .000353 1._5

58.0 .0 .97121 585._ .00096 .000346 1.26

58.0 12.0 .93026 562.9 .00153 .000591 1._8

58.C -12.0 .92417 561.9 .00200 .000720 2.63

4,.0 -12.0 .94686 571.2 .00108 .000389 1.35

36.0 -8.0 .9_520 571.5 .00151 .000544 1.99

36.0 -3.0 .9_299 575.5 ,0032b .0011_0 _.1_

34.0 -3.0 .93911 578._ .00_99 .001_36 .00396 .001_26 _.4_

30.0 -3.0 .95461 581.2 .00260 .000936 .00264 .000950 3.25

28.0 -3.0 .95682 580.2 .00178 .000713 2.18

3_.0 -12.0 .95572 576._ .00102 .0003_7 .00100 .000360 1.26

32.0 -12.0 .95793 578._ .00126 .000_54 .00121 .000436 1.38

3C.C -12.C .96070 580._ eOOOSl .000292 .000%3 .00_299 1.01

1'9.0 -i_.5 .95904 577.9 .O007& .000266 .81

17.5 -ii.9 .95793 577.2 .00096 .0005_6 1.2_

15.5 -2.5 .95848 577._ .00C81 .000292 _.00

16.5 -2.5 .95516 _75._ .O007f. .OOD_V_ .00072 .0C0;59 .80

|7e5 72.5 s95_0_ 574.9 .Q0095 .0003_2 .000_i .000292 l.l_

18.5 -2.5 .9618_ _79._ .00086 .0003_0 1.0_

i@.5 -2.5 .95406 375.2 .00083 .000299 .00071 .0002_6 l.O_

2_.5 -2.5 .95_61 _75._ .00095 .0003_2 .0_092 .0_331 1.13

_1.5 -2.5 .95682 57_.2 .00076 .00027_ .OeOS5 .000306 .80

2Z.5 -2.5 .95184 573.9 .00100 .000360 .00093 .000395 1.10

_3.5 -2._ .9907_ _74._ ,O0][g ._0C_28 .00116 .000_18 i._5

2_.5 -2.5 .9518W 575.2 .00119 .000428 1.31

3_.0 -16.0 .9_738 578._ .00081 .000292 1.09

36.0 -12.0 .95738 577.5 .00103 .000371 .0©i0_ .000374 1.39

12.0 -18°0 .95904 578._ .00076 .00027_ .8_

3_.0 -16.0 .95_82 577.9 .00089 .000320 ._0088 .C00317 .97

3_.0 -la.O .9_738 576.9 .00073 .0_02_3 .OC07Z .020259 _.00

3_.0 -I0.0 .95_6] 575.9 .OO]o_ .000571 Ie27

28.0 -14.0 .9_682 576._ .O007q ,000_6_ .91

28.0 -12.C .gb73B 517.9 .00088 .000_17 .97

26.0 -12.5 .9601w 579._ .00088 e000317 l.lO

2_.5 -i].0 .95682 576.2 .0007_ .000266 i. O0

22.0 -12._ .958_8 578.9 e00088 .0003]7 .01088 .000317 i.I_

20.5 -11.0 .95682 577.9 .00081 .000292 .00001 .300292 .89

34.0 -l.0 e95_06 579.9 .002_0 .000792 .00236 .CC08_C Z.7_

34.0 _.0 .93911 576.9 .0038_ .001382 .OO&O0 .c31_O _._i

3&.0 5.0 .942_3 57_.5 .00293 .001055 .00303 .001091 _.b8

3_.0 6.0 .93468 570.9 .00320 .001152 .00322 .O01_S9 3.52

36.0 6.0 .93fl01 571.5 *00272 .000979 2.86

38.0 1.0 .95406 578.2 .0012_ .000_6_ .OOI_O .00350_ i._9

3S.0 2.0 .95_05 _76.2 .00127 ,000_57 1.72

_*0 8.0 .92195 b_I.2 .00193 .000695 .00180 .O00_&S 2.12

44.0 6.0 .95_06 578.9 .00173 .000623 .00189 .000659 _.90

4w.O 4.0 .96513 585.5 .00133 .000_79 .O01aO .00050h i.75

_.0 2.0 .9562_ 57B,5 .001&g .D00533 .0_1_2 .300511 1.85

44.0 I.O .95682 579.2 .00156 .00056_ .OOl_8 .010533 1.72

I.|0 0 .97287 531.9 .OZII? .007621

1.6C _ .97896 617.9 e0_320 .004752 .01270 .00_572

2._0 0 .9S6_I 620.9 .OllbS .00_20_ .01259 .00_532

3._0 0 .99391 52_.9 .01131 .00_971 .01161 .00_179

_.60 0 .989_8 621.2 .OIOBC .OCSBH8 .011_2 .OOMPH3

6.60 0 .98726 623.g .01075 .003870 .01075 .003870

SebO 0 .9_7_b b21.5 .00952 .003_27 .00952 .003_J?

10.60 O .78905 61_,9 .00901 .0032_3

2.60 90 .93579 568.2 .00177 .000637

4.60 9_ .93856 568.9 .00187 .000573

h

1.50

.94

.83

.80

.77

.76

.68

.6a

.52

.55

aThermocouple locations for which z and/or @ stations are provided are /or models; x and y stations for these models are

measured from model origins,

b h measured in Btu/'ft_-sec-OR.
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TABLE W.- HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PBOTUBERANCE SHAPES; 6 = 1.50 _[NCHES - Continued

11. 1.4-1nch-Diameter Instrumented Cylinder and Dummy Cylinder 6.4 Diameters Upstream, Offset 26.5 ° - Concluded

(i) M = 4.44; R = 2.13 x 106

Te

O R h c

h

x, in. y, In. z, In. _, de* _- T w, h NSt NSt'c _LL

2*0 *0 ,97017 584.9 *00069 *000370 .92

12.0 ,0 ,96741 502*2 *00054 *000290 *93

20.5 *0 .96852 583*9 *00073 *000392 1.28

20.0 12,0 ,95581 578.2 *00071 *000419 1.42

20.C 4.0 .93593 565.2 *00107 *000574 1.84

20,0 *0 .94201 572.5 .00]62 *000762 1.92

20.5 -5*0 *97073 584*2 *00054 *0002_ *87

24.5 -5.0 .97073 584*2 .00069 ,000263 .66
30.0 *0 .97183 594*5 *00345 *001040 ,00345 *001851 6*60

31.0 12.0 .95526 576*9 *00070 *000419 1.53

34.0 ,0 .96299 580*5 ,00072 *000386 *00073 *000392 1.26

2.0 -12.0 *97293 586*5 =00054 *000290 *96

2,0 12.0 * 97017 585*9 ,00065 *000349 h02

12.0 -12,0 .97349 506.2 ,00055 *000295 .92

12.0 12,0 .96355 580,9 .00075 .000402 1.19

30,0 1.0 .97404 597.5 .00385 *002066 5*Z0

31.0 2,0 .96410 585.9 *00220 *001180 Z.97

3Z.0 2.0 .95305 502.9 .00224 *001202 3.93

32.0 3*0 .95361 500.2 *00216 *001159 2.92

32,0 6*0 .94366 572.9 *00200 *001073 3*23

34,0 1.0 ,95637 578.9 .00122 *000655 .00112 .000601 2.00

34.0 2,0 *94864 578*9 *00200 *001502 *00294 *001578 4.59

34,0 5.0 *93925 575,2 ,00365 *001958 .00333 .001787 5.?0

36.0 ,0 .94808 573.9 .00123 *000660 *00114 .000612
38*0 *0 .95581 579.5 .00133 *000714 .00134 *000719 1.80

40.0 .0 ,96154 582.5 .00132 .000708 .0013_ .000719

44.0 12.0 ,95029 576.2 .00134 *000719 2,73

42.0 .0 .96410 582*2 ,00108 *000579 ,00103 *000553 1.77

44.0 *0 .97846 590.2 *00104 ,000558 ,00107 *000574 2,00

48.0 *0 .97846 590.5 *00076 *000408 *00076 .000408 1.52

52.0 .0 ,97600 587*9 .00060 *000322 ,00059 .000317 I*ZO

52.0 12.0 *94690 572*2 *00100 .000579 2.16

55.0 .0 .97901 589.2 *00062 ,000333 .00061 *000327 1.27

38.0 .0 .98619 593.9 *00052 *000279 1.06

58.0 12,0 .94643 572._ ,00005 *0004_6 1.39

58.0 -12.0 .93759 568*9 ,00136 *000730 2.7|

44.0 -12.0 *96052 584°2 *00076 *00060| 1.55
36,0 -8.0 *96299 500*5 *00084 *000451 1.71

36.0 -5.0 .95029 577*5 .00224 *001202 4.23

34.0 -3.0 *94256 576*2 .00265 *001622 ,00253 *001358 4.34

32.0 -3*0 .07574 578*9 *00015 *004373 .00809 *004341 15.67

30,0 -3*0 *96023 582._ ,00172 *00092_ .00173 *000928 2.61

28.0 -3.0 *96852 586.2 *00121 *000649 2.02

34,0 -12.0 *96907 503.5 *00062 *000353 .00059 *000317 1.27

32.0 -12.0 .97183 586.9 ,00077 *000413 .00080 *000429 1.21

_0.0 -12.0 .97570 587*5 *00046 .000247 .00049 *000263 .90

19.0 -12.5 .970?3 584.5 .00050 *000268 .96

|7.5 -ii.0 *972_B 505.2 *00050 .000268 .93

15.5 -2.5 .97349 585*9 .00055 *000295 .79

I6.5 -2._ .97017 584*2 *00049 ,000265 *00058 *000_11 *94

17.5 -2.5 ,96907 583,2 ,00056 *000300 .77

19*5 -2*5 ,96907 583*2 ,00054 *000290 *95

21.5 -2.5 .97128 584.5 .00052 *000279 .00064 *000343 .96
22._ -2.5 .96576 581.5 .00054 *000290 .00050 *000260 1.02

23.5 -2.5 ,96109 579*9 *00073 *000592 *00063 .000536 1.05

24.5 -2.5 .96520 581.5 .000_5 *000402 1,07

36.0 -16,0 .97128 584.9 .00050 .000268 .92

36.0 -12.0 .97183 584.9 .00059 *000517 *00060 *000322 1.20

32.0 -tB,O ,97183 585.5 *00050 *000260 .91

32,0 -16.0 .97073 584.5 *00050 *000268 .00049 ,000263 .91

32.0 -14.0 ,97293 585.5 *00044 *000236 .0004_ *000236 .76

32.0 -1o,0 .967q6 582*9 *00062 *000333 1.27

28.0 -1_.0 .97128 584.5 *00050 *000268 1.02

28.0 -12.0 ,971B3 584.9 *00050 *000260

26.0 -12.5 .97_59 586.5 *00050 .000268 1.02

24.5 -11.0 °97128 584.5 *00050 *000260 1.02

22.0 -12.5 .972q5 585.5 .00050 *000265 *00050 *000268 .93

20.5 -11.0 .97073 584*5 ,00050 *000268 ,00050 *000268 1.00

34.0 -1.0 *96078 582*2 *00161 *000864 .00173 .000928 3.29

34.0 4.0 .94643 576.9 .00267 *001433 *00271 .001454 4.31

34.0 5.0 ,95140 577._ *00205 *001100 .00215 *001170 Z.77

34.0 6.0 .94477 574.2 .00218 *001170 .00220 *001180 2.95

36,0 6.0 .94698 574.2 .00173 *000928 2.34

38.0 1.0 .96741 582.5 *00069 .000370 ,00084 .000451 1.21

33.0 2.0 *96631 581.5 ,00054 .000290 1.06

_4.G 8.0 .93980 5s7*5 *O01tl *000596 .o010l ,0005_2 1.40

46.0 6.0 =96741 503.9 *00102 *000547 *00110 *000590 2*00

44.0 _.0 .97901 591.2 .00081 *000435 ,00089 .000478 1.57

44,0 2,0 ,96907 585.9 *00091 *000488 *00090 *000463 1.?5

44.0 l*O .96907 585.2 *00103 *000553 *00090 *0004e3 1.81

l.tO 0 ,97183 62_o5 *01701 *009127 i*_7

1.60 0 ,97404 6_2.9 *01143 *006133 *01088 *005838 .99

2*60 _ ,90177 615.2 .00947 *005081 *01019 *005'668 .823.60 ,98895 619,2 *00920 *004936 .009&9 *005092 .SO

4.60 0 .98453 615.9 .00900 ,004829 *00970 *005205 *78

6*60 0 .gB2B8 614,2 *00860 *004615 ,00860 *004615 ,7_

8*60 0 .983_3 612.5 *00782 *004196 *00782 .004196 .68

10.60 0 .98057 610.5 .00762 *004089 .66

2.60 90 .941_6 570.5 *00143 *000767 .52

4.60 90 .9_366 570.9 *00132 ,000T08 .48

I
Po
0
Do

aThermocouple Locations for which z and/or _ stations are provided are for models; x and y stations for These models are

measured from model origins.

b h measured in Btu/rft2-sec-0R.
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oJ
0
cw
I

TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = [.50 I_ICHES - Continued

12. 2.8-invh-diameter cylinder swept forward 45 °

(a) M - 265; R = 262 x t06

Te _ h
x. in. y, in. z, in. _, deg "l_ Tw' OR h NSI hc NSt'e _L

(=1 (=) Ib) Ib)

z.o :_ .9+61e _74.9 .oo32s .ooo7o3 I.O_
12,0 .9_337 572.5 *00296 *000640 .98

20.5 .0 *94505 573.2 *00292 .000631 h00

2g.O 12.0 .94449 576.2 °00379 .000819 1.21

25.0 4.0 .94842 587. _ *00662 *001431 2.18

2B*O ,0 .98766 645.5 *01525 *003296 5,13

20,5 -5.0 .94_49 572*9 .002B9 .000625 *96

24.5 -5.0 ,94505 580.2 *00481 .001040 1.64

30,0 .0 1.00224 666.2 *01801 .003893 ,01870 *00_042 6.48

31.0 12.0 .94449 579*2 .00_b5 *001005 1.51

2,0 -12,0 .94730 57&.' *00329 *00071I 1*07

2*0 12.0 .94562 574.9 *00320 .000692 .98

12.0 -12.0 .94505 573.5 .00320 *000692 1.06

12.0 12.0 .94281 573,2 .00315 *000687 1.01

30.0 1.0 *98598 646*9 .01641 *003547 5*54

31.0 2.0 .96|04 612.9 *010S3 *002276 3.5B

32.0 2,0 .95683 587,9 *005ll *001105 .00482 .00i042 1.84
32.0 3,0 .9590T 604.2 *00956 *00206_ 3.Z3

32.0 6.0 *94842 593.9 .00830 ,001794 2.69

34.0 1.0 *97389 588,9 *00180 *000389 .62

34.0 2.0 *95178 373.9 *00222 *000480 *73

34.0 3.0 .94786 3B0.5 *00453 *000984 *00445 .000962 1._0

56.0 ,0 .95907 578*3 *00171 *000374 .00173 *00037_

38.0 ,0 *93833 564.2 *00J59 .000344 *00155 *000335 .54

40.0 .0 .9276B 560,2 .00219 .O00473 ,00217 ,000469

44.0 12.0 .94113 579*2 *00525 *001135 1.73

42.0 .0 *92375 559.9 °00272 *000588 *00274 *000592 .93

44.0 *0 *91534 537.2 *003_3 .000741 *00342 .000739 1.22

48.0 .0 .90637 556.2 .00451 .000975 .00450 .000973 1.53

32.0 .0 *90918 539.9 *00522 *001128 *00522 .001128 1.72

52.0 12.0 .94037 57_.5 *0039] .000845 1.31

55*0 .0 ,91366 562*2 *00535 *001156 *00535 *001156 1,77

58,0 .0 .91814 564*5 *00502 .001085 1.6b

5B.0 12.0 ,93945 571.9 *00336 *000726 1.07

58.0 -12.0 .94001 571.5 .00327 *000707 _*08

4_.0 -12.0 .94169 578.5 .00533 *001152 1.95

36,C -a,O ,94362 58_°9 *00680 i00147( _,37

36.0 -3.0 *94562 572.9 *00273 .000590 *98

34.0 -3.0 *94898 580.5 *00440 *000951 .00430 *000929 1.54

32.0 -3,0 *96075 603.9 *00906 *001954 *00908 ,001963 3*22

30.0 -3,0 *96860 629,2 *01360 *002940 .01395 *003015 4*58

28.0 -3.0 e95627 597,2 *00789 *001705 2*89

34.0 -12,0 .93665 574,2 *00_59 *000992 .00465 .001005 1.60

32.0 -12.0 .94281 577.9 ,00466 .001007 .00455 °000984 1.65

30,0 -12.0 .9_730 579.9 *00431 *000932 *00427 *000923 1.47

19.0 -12.5 *94393 572.5 *00289 ,000625 .99

17.5 -li*O .94_9 572.9 +00303 .000655 1.01

15.5 -2.5 *94505 57_.2 ,00304 ,000657 _*00

16.5 -2*5 .94393 572*9 ,00300 .00_648 .00297 .000642 I*00

17.5 _2°5 .94337 572*9 .00313 b000677 *00313 *00Ofi77 L_O&

18.5 -2.5 .94393 573.2 *00309 *000668 .00311 .000672 1.04

19.5 -2.5 ,94337 572.5 *00309 *000658 ,00307 ,000664 1.03

20.5 -2.5 *94337 572.9 *00310 *000670 .00292 *000631 I*01

21.5 -2.5 .94786 576.9 *00341 °000737 *003_2 *000739 I.14

22*5 -2,5 ,94786 580.5 .00424 *00091b .0042B *000925 l*&l

23.5 -2.5 .94674 582.2 *00_99 .001079 *00300 *001081 1.66

24.5 -2,5 .94449 583.2 *00590 *001275 2*01

*00218 *000471

*00210 .000W54

*00065 *000141

I0.53 180 +92487 554.2 .00110 .000238

8*55 180 .93496 5bl.5 *001&9 .000322

6*55 ]8O .94001 565,5 *00152 *OOO329

4,55 180 .95627 591.9 *00396 ,O0O856

3*53 180 .97477 587.9 ,OO217 .0O0469

2*55 180 .97645 588.9 .OO2O6 *00O445

1.55 180 ,98149 586*2 ,O0O69 ,00O349

.55 180 .985_2 591.2 ,OOO96 ,OOO2O8

6.35 135 .95066 567.5 .OOO59 .O001Zg

4.55 135 .94954 570.2 .00120 *OOO259

2,55 13_ .95571 575.2 *OO181 *000391

*97589 587.9 *0016_ *000357 *00175

*95066 591.5 *00_42 .00160_ ,00737

,94954 598.2 .00912 .00197l .OO935

.9_9_4 596,9 *0088_ .00_911 *OO890

.94674 591.5 .O0772 .00_b69

.9_674 567*9 *00128 *OOO277 .0O125

.95178 573.2 *OOI_ *OOO398

.9_11_ _72.2 .0032_ .00070_ .0032_

.9_281 567.9 .O0192 .000_I_ .OO19O

*93945 _6.9 .O02O9 .000_52 .OO227

.924_I _5B.2 .OO212 .00C_58 ._0197

I0.55 9O *93216 _60.9 ,00:30 .OOO281

6*55 9O .93_9_ _6_,9 .001_2 *OOO35O

_.55 90 .92B2_ 563*2 ,00;9_ .000_35

2.55 9O ,91983 558*5 .00216 .0O0683

i0.55 0 .97757 _C_,2 *00_9_ .OO1277

8*55 0 .97252 6C0._ .OO565 .00_21

6.55 0 *96972 59B.2 *005_7 ,003161

_.5_ 0 .96692 596.9 *O0555 *001200

3.5_ 0 *96916 829.2 *01_58 *003152 .01497

Z.55 0 .9820_ 8_i.5 *01_*_0 .00_156 .01665

*55 0 .9B318 _.2 .01_15 .00327_

34.0 -1.0 ,000378 *62

34.0 4.0 .00t593 2*45

34.0 5,0 *002021 3.5g

34,0 6.0 .00192_ 2.93

36.0 6.0 2.51

38.0 1.0 *000270 .43

38,0 2.0 .64

44*0 8.0 .000971 1.49

4_*0 6.0 .000703 1.09

44.0 _.0 ,00o_ii .64

• 4.0 2.0 .000_91 .70
4_.0 1,0 .o00_26 .77

.003236

*003599

.59

.74

1.34

.58

• 60

1.58

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these models are
measured from model origins.

b h measured in Btu/ft2-sec-OR.
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TABLE IV. - HEAT-TRANSFEB MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 * 1,50 LNC}£ES - Continued

12. 2.8-n)ch-dJan)eler cylinder swept back 45 ° - Ci)ntinued

(b) M = 2.65; R - t.3X x 106

Te h h

X, in. y, in. Z, in. _, deg T? Tw' OR h NSt hc NSt'c _ _LL

la} {a) ib) _b)

2.0 .0 .9T620 583.5 .0017[ *000737 [,07

12*0 .0 °97280 579.2 ,00154 .00066_ 1,03

20.5 ,0 °97563 580.5 ,00155 ,000668 1+02

28.0 12.0 .96826 578.5 .00198 .000834 1.27
28.0 4+0 ,96090 582.5 °00382 *00[647 2*62

28.0 .0 .99150 626.9 .01068 *004605 7*IT

20.5 -5*0 .97563 580°2 ,00132 *000655 1.02

2_,_ -5,0 .96316 579.2 .00288 ,001242 2.13

30.0 o0 1*00679 650.5 *01073 *004626 .01124 .004846 7,25

3].0 12,0 .96430 579.5 .00262 1001130 1.85

2.0 -12.0 ,97903 584*2 °00169 .000729 i*08

2.0 12.0 ,97620 582*2 .00165 .000711 ,90

12.0 -12.0 ,97563 580.5 .00132 =000858 [,08

12,0 [2.0 °97223 578.9 .00162 *000698 [,02

30.0 1.0 ,990q3 635,5 .0094[ .00_037 7.13

31.C Z.0 .97223 595.2 .00510 *002199 3._5

32.0 2.0 °96826 580*5 *00233 *0010_5 ,00]05 .000884 1.79

32.0 3.0 .96713 590.5 .00461 .001988 3.01

32.0 6.0 .96_7_ 589.l .00507 .002186 $.57

34.0 1.0 1.0096_ 599.5 ,00114 .000491 .001}8 ,000593 ,85

34.0 2.0 .97960 582.2 .00107 *000461 .75

34,0 3.0 °96636 578.9 100230 *000992 .00206 .O008Bfl 1,61

3_o0 +0 .99716 590°5 .0008§ *000379 ,00088 .000379

38,0 .0 ,98696 583.5 .00067 .000289 .00067 .000289 .50

40.0 ,o .g716_ 577.9 .00101 .000435 o00100 =00043l

44.0 12.0 ,96_30 580.2 ,00288 +00124Z 2*13

4_.0 .0 .96033 571.2 ,0015_ 1000664 *00154 .000664 ].13

44.0 ,0 .94900 569.5 ,00178 .000767 .00177 .000763 Io31

48.0 ,0 .93_56 560.9 .00279 *00]2D3 .00_78 .001199 1.92

52,0 .0 .93143 561*5 .00319 ,001375 .00319 ,001375 2*17

52.0 12.0 ,96656 578.5 .00227 *000979 [.54

55.0 .0 .93540 567.9 .00284 .00122_ .0028_ °001224 2.04

58.0 ,0 .9_276 567.2 .00275 *001186 _.96

58.0 12.0 .96996 578.5 .00189 *000813 1.24

58.0 -12.0 ,97053 578.9 .00189 • 000815 1.23

_4.0 -[2.0 .96600 582.5 .00273 *001186 l.B7

36,0 -8.0 .96_86 585,5 ,00387 *001668 2.63

3_.0 -3.0 .97_9_ 578.5 .0015[ *000651 1.03

34.0 -3*0 ,96883 579.5 .00206 *000888 ,00201 .000867 1.56

3_.0 -3.0 .96883 590.2 ,00457 t001970 .00454 .00_957 3*09

38o0 i3,0 .97223 611.9 ,00790 .003406 .00782 .003571 5*34
28.0 -3.0 .96600 593.2 .00_71 •002031 3,20

34.0 -12.0 °96203 _77.9 .002_7 q001065 .00242 ,0010_5 L.87

32.0 -12.0 .96543 581,5 .00251 *001082 ,00233 .001005 1.85

30.0 -]2.0 ,96863 580.9 .0023[ *000996 .OI]Z20 .000948 1.58

tg.0 -12.5 .97563 579.9 .0015| *00065| [.10

17.5 ill.0 ,97620 582.9 .001_3 .000617 l.0_

15.5 -2.5 .9756_ 581.2 *00152 •000655 l,O_

16.5 -2.5 .97506 580.2 .00152 .000655 .00151 .000651 1.03

17,5 -2.5 .97506 582.9 .00144 ,000521 .001_4 .000621 °98

18.5 -2,5 ,97620 580,5 +00152 .000655 •00136 •000586 1.10

19.5 I2.5 .97563 582.5 .001_ .000621 .001_3 .000627 .98

20.5 -2.5 .97506 582.9 .001_4 .000621 .03_48 .000638 1.03

21.5 -2.5 .97506 584.5 .00196 .000845 .03203 ,000875 1,32

2g.5 -2.5 .96996 582.5 .002_2 .00/0_3 .Og?_ .001052 1.75

23.5 -2.5 .96430 585.2 .00276 •001190 .0027_ .00H81 1.86

2_,5 -2.5 .95976 585.2 .00320 .00138g 2.16

10,55 180 .98073 578.5 *000_8 ,0002_7

8.35 180 .99203 585.2 .00054 *000233

6*55 180 *99263 586,g .00070 .000302

_.55 _8C *98810 590.9 .00170 ,000733

3,55 180 i,00339 594.5 ,00092 .000597 .00092 ,000397

I 2.55 ]BO 1.00963 601,5 ,O011& ,000_91 ,00121 .000522

1.55 18c 1.02209 602.2 .00032 ,900138

• 55 38c 1.02719 605,5 .00038 ,000164

6,55 135 .99546 586,5 *O00Z_ .0001_3

_.55 _35 .98810 583.5 ,00061 ,000263

2,55 [35 ,98696 585.9 .00095 ,000410

-I.0 1,01019 999.2 .00087 .000375 ,03098 .000_2_ .68

4.0 .965W3 584°9 °00387 .001582 ,00372 .001004 2.48
• 96260 589,2 ,00511 .002203 i(]050b .002182

34.0

84.0

3_.0 5.0 3.50

3_.0 6.0 ,96_30 590.5 ,00528 ,002276 ,P0531 .002289 }°70

36,0 6.0 ,96203 586.5 .OOhl8 ,001802 2.81

3B.0 1.0 .99036 58,.q .O007B .000336 .00082 .00C354 ._3

38.0 2.0 .98810 58_,5 .00077 .000332 .56

4_.0 8.0 .96883 583)2 ,002_9 .00107_ ,03250 .00_078 1,77

_&.O 6,0 .97053 578.5 .00163 .000703 ,0016] .00069_ 1.06

_4.0 _.0 .98130 580.5 .00093 ,OOO_Ol .0009_ ,000405 .66

4_,0 2.0 .97790 579,9 .00102 ,O00&4O .O Dill ,000k79 ,73

a_.O 1,0 ,96033 570.2 .00125 *C00539 ,OC_O 7 ,000_61 ,93

10o55 90 .97053 573.2 .00072 .000310 ,_b

6.55 90 .96828 572,2 .00082 .00035_ .53

4,55 90 .94276 562.9 .00191 ,00082_ _.23

2.55 90 .94050 .00168 11';8

0 ,99263 .00444 .68

559.9 .000724

10.55 604.2 ,001914

8.55 0 .98753 602.5 .0038_ ,001656 .59

6.55 0 .g8526 600.9 .00372 .00160_ .57

4.55 0 .98186 596.2 ,00407 .001755 ._2

3.55 0 =982_3 63_.9 .01083 .0046@9 .0]_50 .004958 1.56

2°55 C .98753 _19o9 *008_0 .003837 ,00983 ,00_238 1,36

• 55 C .98923 6_1.2 .01185 .005109 I.MI

t"
I

FO
0
DO

aThermocouple locations for which z and/or @ stations are provided are for n]odels; x and y stations for lhese models are

measured from model origins.

b h measured tn Btu/ft2-se¢-°R.
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TABLE IV, - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 • [.50 ]_;CHES - Continued

12. 2.8-inch-diameter cylinder swept.forward 45 ° - Continued

(c) M = 3.51; R - 2.90 x I0 S

h h

x, in, y, in, z. _n. Te Tw, oR h NSt hc NSt'c _ }_L

Ib} Cb)

2.0 *012.0 •

20.5 .0

2B.C IZ*O

28.0 4.0
28,0 ,0

20,5 -5.0

24,5 -_°0

3Oo0 ,0

3t.O 12.0

2.O -12,0

2.O lZ°O

12.0 -12.0

12,0 12.0

3O,O l*O

31.0 2.O

32.O 2°0

32o0 3o0

34,0 l.O

34,O 2°0

_°0 3.O

36.O °G

38°C ,0

• 0°0 .0

44.O t2,0

42°C o0

44°0 °0

48°0 °0
52.O ,O

52,O 12,0

5_°0 °0

58,0 °0

58,O 12°0

58oC -t2°O

44°0 -t2.C

36.O -8.O

36*O -3°0

34,0 -_o0

32oC -3.0

3O.O -3.O

28.O -3.0

3_°0 -12.0

32.O -12,0

3O.O -t2o0

17.5 -lloO

1_°5 -2.5

16,_ -2.5

17o5 -2.5

18o_ -2°5

19,_ -2,5

2O.5 -2°_
21o5 -Zo_

22o5 -2o_

23.5 -2,5

24o5 -2,5

34,0 -t.O

34.0 5.0

3*°0 6*0

36.0 6.0

38.0 1.0

38o0 2,O

44.0 8,O

4_°0 6.O

44o0 4°0

44°0 2.O

44°0 toO

¢, deB

(a_ Ca)

.9617_ _77,2 ,00172 .000_72 .92

.9_499 572.2 *00165 .000_53 .98

.9583_ 57_o2 o001_9 .OOO519 _o13

.95O49 _7_o2 °00Z66 .0OO73O I,_

,93531 _71o_ o00_16 °001142 2,36
,97524 6_Z°9 o0_100 ,0O3O19 6.55

o95_? 574.9 .O0162 o000_4_ .9O

.94768 575.5 .003_8 ,00095_ 2,11

t,O0000 671.2 .01849 ,0O5O75 °01966 .00_396 It.14

,94656 57_°9 ,O0331 *0OO9O8 to85

°965_2 _78°_ ,O0162 .000445 .93

,96118 _77°5 ,00L73 ,0OO475 .96

o9_837 574°5 .O016O o0004_9 .97

.95331 57_o2 .O017O o000467 .93

o97018 642¸*9 .O1793 *004921 9,91
o95049 610o2 .O1083 *0O2972 6°t9

°9_656 58O.9 ,0049! ,0O1348 o0046_ .O01273 _°Ot

,94t49 6O0.9 .00957 ,002627 5,32

• 92631 _61.9 °00_63 °O0[Z_ 2,_6

.99493 _91o2 °0005_ o000140 ,29

o95106 _69°9 ,00166 °000_56 .92

,93643 _7_°2 °0046_ o00_273 °00_ o0012_6 2._6

o979t8 _83.2 ,00O88 *0002_2 .OOO86 .OOO236

• 95387 _69°9 .O0128 .0003_1 o00126 *0003_5 ,77

o93_62 559.9 o00161 .000_2 °001_8 .000_4

o93_87 _67°_ ,0030_ o00083_ 1,78

°92_06 5_°2 *00170 o000_67 .OO169 ,000_54 to02

• 92O68 5_o5 .OO17O .0OO467 o00170 o000_67 _°05

.91337 549.9 .O0184 °00050_ .0O184 °000_0_ 1.03

o9_037 _72°9 .O0314 .OOO862 1.90

,9O437 _44.5 °O02t_ °000_90 o0021_ ,OOO587 1°32

o90774 _45°2 .O0212 .000_82 1o30

o94374 57_°_ .O0264 o00072_ 1,50

o9_5_3 _73o9 *O027O _0074_ _,_9

,9_756 567,9 °0029_ .0OO81O 1,BO

,92687 565.9 o00412 .001131 2.59

,942O6 568.2 o00245 .0OO572 1°_7

.93868 57_°5 °Od_20 °0011_3 .00_12 °OOll3t 2o6_

o9_149 _98°5 o00901 *002_73 oO09tO .002_98 5o_6

• 94431 605°_ °01064 ,00292O °0108_ °00298_ 5°B8

,9_981 _7_°9 °004_3 o001216 2.73

.92968 _64°2 ,O0316 ,O0O867 .OO299 .00082l 1,9_

o94149 574°2 ,00_27 ,OOO897 °0031_ ,00085_ loSl

o9_106 _76°9 ,O0_OB o0008_5 .OO293 .00080_ 1.71

.9_37 _7_°9 o00162 .0004_5 l.O!

.95724 _7_o_ °00174 .0OO478 ,99

.95668 _7_o5 +00162 °0004_5 ,OO161 o000_2 .99

,9566B 573,2 ,O0162 o00044_ ,O0161 .OOO442 .96

.95781 _73o5 ,00160 ,000_39 .O01_t °000_42 .98

o9_72_ _73.5 .O0162 o000_45 ,OO16O .000_39 .99

o95724 57_.5 o0017_ ,000_78 .OO157 °000_58 .98
.95781 _80o2 .O0252 .0OO692 .OO26O o000714 1._

.95387 57B°2 ,O03O3 o000B32 o00304 °000834 1.83

o94993 _80°2 °003_2 .OOO966 .OO353 .OOO969 2,10

o9_431 5_6o9 °00_ ,0O1128 2o_7

10,55 180 o97Z43 577.5 .O0O56 .00015_

B°55 180 .9932_ 587.5 *00020 o0000_5

6,_ 180 1°0028t 59_o_ °0002_ .00OO69

_°_ 180 .99O99 _90°5 ,O0O85 .0OO233

3,55 180 ,9SZ56 585°_ ,000_6 ,000Z36 °000_ *00021_

2°5_ 180 .989B7 _s9o2 .OOO78 .000214 .O0071 .OOO195

1°_ 180 1°012_7 6OO*5 .O0O28 o000077

,_5 180 1o0309_ 6tO._ .000_7 °00007_

4o_5 13_ .97637 578.9 °000_1 .OO0O85

Z,_ 13_ .96287 _2,2 oO00_l .OOO157

°99_49 _90.9 .000_7 ,OOO129 ,O0O46 .00012_ °3_

°9_64_ 587°_ .O07O3 ._t929 ,007_2 °00_009 _°21

.92912 _B_o9 ,O0739 .0O2O28 .007_ .0020_ 5.10

,92687 _7_°9 *O0595 °001_33 .O0_gS .OO16_z 3o_6

.92743 _7_°2 o00610 °001_7_ 3o5_

o95_31 _5B°9 .O0O85 °000_3 o_7
°93_18 57O.2 ,O0389 ._01068 .00_91 .00107_ 2,35

.93543 56_.9 .OO262 °00C719 .002_9 .00071i 1°_8

o94B24 _67._ oO0166 .OOO428 .OOl_ .000_6 .92

°94_18 5_o_ ,OO126 °0003_6 °0013_ .O0O368 .77

,92687 5_o5 °00166 .0OO456 .001_6 °000_28 1o_4

10o_5 90 ,94_3 551,9 .O0O79 .0OO217 °41

_o5_ 90 .9_0_9 _69°2 °0_112 .0OO3O7 °_9

4°_ 90 o9_881 _67.9 .0013_ °00036B °7_

2,5_ 90 ,93699 50_o5 °0_23 ,000612 lol7

lO°Sb 0 °9769_ 6O?.9 .O0_Ot °00137_ .62
8o_5 0 °97018 _99,_ °00++7_ ,OO129O °_9

6°_5 0 ,96581 _97._ °00_6 °001224 ,_6

3.5_ 0 .96849 _97._ °0_7 .001254 ,CO_O_ .001109 °_7

o_ 0 .96952 6_0o2 o01_2 .00_903 1°7_

aThermocoup[e Iocatlonl for which z and/or _ stations are provided are (or models; x and y stations [or these models are

measured from model origins.

b h measured in Btu/ft2-sec*OR.
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TABLE IV - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PHOTUBERANCE SitAPES; _ • 150 LNCHES - Continued

12. 2.8-1nch-dialneter cvlinder swept forward 45 ° - Continued

x, ill. y, In. Z, in. _. deg TeIy
la) a)

2.0 ,012.0

20,5 ,0

28,0 12,0

20.0 4,0

28,0 ,0

20.5 -5,0

2_.5 _5,0
3{'.0 ,0

31.0 12,0

2,0 -12.0
Z,0 12.0

12.0 -12.0

12,0 _2,0

_1,0 2,O

32,0 2,0
32,0 3,O

32,O 6,O
3_.0 2,O

3_,.0 9,13

36,O ,0

95,0 ,0

,,0.0 .0

4_.0 12,0

42,0 °0

4_,0 °0

_8.0 ,0

52,C ,0

5Z,0 12.0

55,O ,0

_8.0 12,0

58.0 -12.0

_,0 -12,0

36.O -8,C

3_,_ -3,O

9_.C -3,O

_2.C -5,0

_C,0 -3,O

28,0 -3,0

3_.0 -[2.0

32,C -12.0

3O.O -12.0

17,5 -ll,0

15,_ -2.5

16.5 -2,5

17,_ -2,_

1_,5 -2,5

23,5 -2,5

2!,5 -Z,5

22.5 -2._.

23,5 -2,5

2_,5 -2.5

• 55 18

.'._5 t_ ¸

1.5b ]_-

• 56 1_

2.55 _

1:.55 _C

_.55 _O

2.55 ,,r

_.55 0

6.55

4.55 0

3.55 0

2.5_ 0

• 55 0

(d) M - 3.51; R - 1.65 x 106

3_.0 -1.0

34.0 4.0

3_.0 5,0

{e,.O 6.0

36.0 6.0

3B.0 i.O

3e.o 2,0

4_.0 8.0
_.0 6,0

_.o 4.0

_.o z.o

_.0 l.o

Tw, OR h NSI h,. NSt. c

(hi _b;

,98358 583,9 ,00107 °000513 1,03

,97566 578,5 ,00108 °000515 1,08

.97792 583,9 ,0012_ ,000605 1,03

.965_7 575,2 ,00188 .000902 1.89

,9_50g 566.9 ,0_271 ,001900 2,56

,97_79 609.9 .008_6 °00_1_5 8._

,9807_ 580,5 .001_ ,000_99 l*O0

,99981 57_,% ,002_C ,00|152 2.76

.99830 b50.2 .0168_ .OOBlO_ ,01?63 ,008_59 19._1

.96264 575.5 .00226 ,00108_ 2,_

• 9858_ 585,5 ,00107 ,000513 l.lb

.980_5 585.5 .OOllO ,00052_ i. I0

.97962 580,2 ,00099 ,000A75 1,08

,97289 575.9 ,00117 ,000561 l.lb

• 97056 632,5 ,O12B_ ,00_I_6 13.25

,_5132 588.2 *00700 ,003359 7.22

.9_075 571.9 ,0030_ ,001_03 .0C2a7 ,001977 3.22

.9_3_ 580.5 .OOb20 .002975 6.20

,_30 56_._ ,00312 ,001_97 3,15

,g6320 570*5 ,00108 ,000518 .88

.o_53 5_7.9 .D0282 ,0019_3 ,0(]2_ ,00127_ 2,82

1,00000 58g.9 ,00063 ,000502 .000_2 °000297

,98415 580,5 ,00070 ,000336 ,0007] ,O009&l .79

,9609& 569, _ ,00109 .000523 ,0(1107 °000519

,95_71 570.2 ,00222 °001055 2,20

.9q5_9 562.2 ,00111 ,000533 ,0[>109 ,000523 ,90

,_&509 5_9,9 ,00128 ,00061_ ,301_8 ,_0061_ 1.39

,93779 555.5 ,00122 *0005_5 .0c_122 ,000585 1.27

,92981 5_i.5 ,00130 ,00062_ ,9(]I_0 °00062_ 1,27

.95868 572.2 ,0020i .00096_ 1,93

,926_1 550°2 .O01a7 ,000705 .001_6 °000701 i,_0

• _2981 553,[ ,OOla9 ,000715 1,59

.96320 573.q .00188 .000902 2.02

,96717 575,9 o001_ ,000787 1,78

,q581! _71,5 ,00193 .000926 2,12

,9_Z83 5_5.0 .0027t .001300 2.98

,95528 568,2 .00163 ,000782 1._8

,94679 5_8,2 .0027_ ,00132_ ,0007_ ,001300 2,8_

,�alqb 578,9 ,0657| ,O02?&O ,One;& ,00279a 6.21

,94_22 586.2 ,O07bl .003651 ,00'15 ,00_709 7.25

,94622 568o_ ,00303 ,001_5_ 3,0_

,95_8 568.2 ,002]9 ,OOi051 .0(_,10 ,00100_ 2,98

,95981 573,_ ,00239 .001]_7 .OOfZ5 ,001080 2.72

,06660 577,! .00219 °001051 ,00g06 .000988 2.38

,_7962 581,2 ,00107 ,000513 1,16

,98018 580,2 .0009B .000_70 1,07

,gTW62 579,0 .00105 ,000504 1,04

,o7905 579,2 ,00112 ,000537 .OOtl2 ,000537 1°92

.9'_9 580.2 .00118 ,00af,66 .COCI6 ,00055/ 1,18

,97962 579.9 .00097 ,000_65 °00099 ,000_75 1,09

,97_05 580.& o0_I]8 ,000566 ,C0117 #000561 l,_B

,_7819 581,9 ,O011& ,ODO_? ,COllO .000928 1,2_

._79C9 585,5 *00170 °O00fl16 .C0185 .000888 1,85

,091773 577,g =00200 ,000960 ,(10199 ,000955 2.02

,g60e_ 575.2 .002_9 ,001176 ,<102a& ,001171 2._7

• 953_8 575.5 ,00297 ,O01a?5 3.29

.99S_7 587.5 .O0069 ,000?31

1.00339 589.5 ,00023 .O001iO
1.01_15 59&,5 ,00029 ,000130

1,00622 992,2 ,00031 .000119

1.00113 589,_ ,000_9 ,000235 .C:OQ_B ,000230

,999_3 589,2 ,000_5 ,000216 .(_¢3_ .000179

1,0175_ 599.2 °00029 °0001q9

1.0_q52 611.2 ,0002_ ,000125

.980_ 581.5 ,00023 ,O001tO

,97509 9?_*_ ,000_7 ,00027_

1,00809 599,5 ,00027 °000190 ,�&

,9_226 579,5 °00417 .0021_5 ,00_63 .002222 _,52

,95717 571,9 ,00492 ,O0_Sbl .00496 .002380 5._6

,9_779 568,9 *00405 ,00_0_3 ,)OaO 7 .0019_9 _,31

,93179 569.2 .00a12 ,00[q77 3,35

,97_05 577.9 ,00077 .000969 ,30078 .00037_ .80

.97_79 57_,9 ,00065 .000312 .70

.9_w05 569.5 ,00253 ,001262 ,002b_ ,00!267 2.66

.95958 567,9 ,00175 ,0008_0 .00171 ,000821 I._2

,W7000 573,5 ,00096 °000_61 ,00099 ,000475 ,97

,97000 572,9 ,0007_ ,000355 ,0008_ ,000403 .7_

°95]58 566,2 .00]08 °000918 .00099 ,000_75 l,il

,96037 566,2 ,000_? ,000369

.96377 b69°2 ,0007_ ,000341

.95_&I _6_.9 ,00083 .000998

.9a622 561,2 ,001_2 .000681

.98018 99_,5 ,00_3] .002078

,97_96 589°2 ,00_ .00203_

,97169 587,2 ,00_22 ,002025

,97285 589.2 *00392 *001881

,_z_39 58_,9 .00_97 ,001905 .0_57 ,001719

.9_OiB 627.9 .01553 ,007_52 .OI6BI ,0080_6

.97226 hi],2 ,01189 *005705

h

.53
,,9

.,v

2.5_

I
h)
0
to

aThermocoupie locations for which z and/or _ stations are provided are for modelB; x and y stations for these models are

measured from model origins

b h measured in Btu/ft2-sec-OR.
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TABLE IV. - HEAT-TRKNSFEE( MEASUREMI_NTS FOR VARIOUS PROTUBERANCE SHAPES; 6 • 1.50 I_CHES - Continued

12. 2.B-inch-diameter cylinder swept forward 45 ° - Conlinued

(e) M = 4.44; _. 3.21 x 106

I Te h
X, In. y, In. z, In. _, deg _- Tw, OR h NSt hc NSt'¢ _ _LLh

2.0 .0 .96725 581.5 *00100 .000358 .93

12.0 .0 .96170 576.5 .00062 .000222 .71

20.5 ,0 .96669 581.2 .00128 .000458 1._7

28.0 12.Q .95726 $77.Z .00160 .000572 1.72

28.0 4.0 .92951 561.9 .00213 .000762 2.80

28.0 .0 .96836 598.5 .00739 .002613 8.12

20.5 -5.0 .96669 580.5 .00096 .000343 1.07

2,.5 -5.0 .95226 578.2 .00201 .000719 2.51

30.0 .0 .99555 631,9 .01652 ,005909 .0162B .005823 20,15

31,0 12.0 ,98338 569.2 .00190 ,000680 2.07

2.0 -12.0 .96947 582.5 .00083 .000297 .87

2.0 12.0 ,96669 581.2 .00128 .000458 1,22

12.0 -12.0 ,96447 578.2 .00057 ,000204 .61

12.0 12.0 ,96003 577.2 .00075 .000268 .70

30,0 [.0 .95837 608.2 ,01294 *004628 18*&O

31.0 2,0 ,93672 580.5 .00799 .001858 8,88

32.0 2.0 ,93728 569.9 .00318 .00l|37 ,00295 .001055 3°53

32,0 3,0 ,92951 578,5 .00758 .002701 8.30

32.0 6.0 .91565 553,5 .00217 .000775 2,38

8_.0 2.0 .94727 569.9 .O007b .000272 .8_

34.0 3,0 .931[7 865,9 .00328 .001173 ,00321 .0011_B 3.81

36.0 .0 .98001 586.2 ,00048 ,000172 .00049 ,000175

38.0 .o .94838 568.9 .00104 .000372 .00100 .000358 I.25

_0.0 ,0 .9278_ 558.2 .00091 .000325 .00085 *OOC3C_

_4.0 ]2,0 ,93506 562.9 .00134 .000479 1,72

_2.0 .0 ,9217_ 554.5 .00092 ,000329 .00089 .000318 i. Ol

44.0 .0 ,92118 553,9 I00091 ,000325 .00091 ,00032_ loot

48.0 ,0 .9|896 552.5 .00092 ,000329 ,00092 .000329 1.15

52.0 .0 .91788 552.2 .0008_ .000800 .00083 ,000297 1.06

52,0 12.0 .936t7 5_.9 .00177 *000638 _.8_

_5.0 .0 *92285 853.2 ,00065 .000232 .0006_ .000229 .82

58,0 *0 ,93006 857.9 .00078 ,000251 .96

58.0 12,0 .94005 568.9 .00160 .000872 1.76

58.0 -12,0 .94227 5_9.9 .001_5 ,00_519 1,91

_4,0 -12*0 .98728 565.2 ,00130 .000465 _.63

36.0 -8.0 .92229 586.5 ,00165 °000590 2.17

36.0 -3.0 .9&005 566,2 *0013_ .000479 1.70

3_.0 -3.0 .95339 859.8 .00268 .000959 .00261 ,00093_ 2.98

)2.0 -3.0 .93062 578,9 .006e3 ,002443 *00697 ,002_79 7.59

50,0 -3.0 .92784 572.2 ,00659 .002557 ,00664 ,002375 8.2_

2B.O -3,0 °93339 56_.5 .00228 .000805 2._7

3_,0 -12.0 .928_0 558.8 .00148 .000529 1,83

32.0 -12,0 .93617 564.5 *00175 .000626 1.92

30,0 -12.0 .95226 5?4.5 ,00173 .000619 °00154 .00055_ 2,]6

_9t0 -_2,5 ,9650_ 57819 tO00b6 *0002_ .7_

17,8 -11.0 o9b_47 878.2 ,00075 ,000268 .95

18.5 -2.5 .96W47 579.2 .0007_ ,000268 .91

_6._ -2,5 .96892 578.5 .0007_ .000265 .00073 .000261 ,78

17.5 -2.5 .96392 877.5 .00060 .000215 .00058 ,000207 .7l

|9,_ T2,5 _96614 579_2 .00070 ,000280 .00068 *0002_8 .86

_._ -2,5 .96558 581.9 .00101 .000361 .00102 *000365 1.20

21°5 -2.5 ,9_503 586.5 ,00163 .000583 *00172 ,000615 I°72

22.9 -2,5 .96003 581.8 .00184 .000688 .00187 .000669 2,02

23.8 -2,5 .98}93 876.9 .00217 ,000776 .00220 .000787 2,b5

24.5 -2.9 °94616 872.9 .00221 *000790 2._3
4.55 180 .98556 590.2 .00029 .00010_

3.85 180 .99000 592.9 .00024 .000086 .00027 .000097

34.0 4.0 ,93006 _70.5 ,00522 .001867 .00563 .00201_ 6,00

34.0 5,0 .92174 86_._ ,00481 .001613 .004_l ,001613 7.05

8W,O _,0 .9_780 8_7.9 ,00_19 ,O_IIW| .00319 ._oll_ _,51

36.0 6.0 .92174 562.2 .00399 ,00|427 _oZO

38,0 1.0 *95171 569.9 *00050 °000179 ,b2

48.0 8.0 ,92895 862,5 .00238 ,000841 ,00233 .000833 2.58

4_,0 6.0 .93839 566,2 ,0017_ .0006_2 .00172 .OOOb18 1.9|

4_,0 4.0 ,95226 571.5 ,00079 .000283 *00086 .000308 1,06

_4*0 2,0 .9_6|6 568.9 .O007b ,000272 °00077 .000279 ,9_

_4,0 1,0 .92951 557,5 ,00078 .000279 *_00bb .00023_ ,87

10,55 90 .9_Ob| 862.9 ,00044 .000157 .27

6°55 90 .94449 566.9 ,00055 .000190 ,33

_.55 90 .94505 567°9 .00066 .000236 .&l

2.55 90 .93672 561.5 .00135 .000_88 ,_

10.98 0 .97502 592.9 ,00320 .001145 ,47

8.85 0 ,96780 588,2 .00310 .OOll09 .46

6.55 0 .96392 588.5 ,00277 °000991 o41

4.55 0 .9b_47 58b.8 .00309 .001105 ._5

3.85 0 .96892 585.9 ,0031W .00_ *46

2.85 0 ,97502 61WI2 ,01316 .004707 1.94

• 55 0 .96891 601.2 .00883 .003158 1.30

aThermocouple locations Ior which z and/or _ stations are provided are [or models; x and y stations for these models are

measured from model origins.

b h me_ured in Btu/ft2-sec-OR.



2OO

TABLE IV, - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 1,50 INCHES - Continued

12. 2.8-inch-diameter cylinder swept forward 45 ° - Concluded

(I) M = 4.44; R = 2.16 x 106

T_Te _ hx, in. y, In. z, In. _, deg Tw, °R h Nst h e Nst, c _.
"'L

2.0 • u ,gVl05 581,2 °OO05@ °OOO31O .77
ZZ,C .C .g6_93 _76.9 ,00055 ,OOQZB_ ,91

2C.5 .O .9_93B 581.9 .00103 .000551 1.81

2_oR 12.C .95992 577.5 .00142 .000760 2.58

z_,c, &.C .o2876 559°5 .001_8 .000792 2.55

28.0 .[ .Q6W_3 5gi.2 .OObl9 .00_311 8.36

2L_._ -5.0 .9713_c _O.q .00065 .00_3_8 1.0_

2&.5 -5.0 .g5)2_ _7_._ .00]62 .000867 2o19

3(°t .98998 625oq .0133_ .O07136 *CI_31 .007655 25.65

31.C |2°G .950t.8 5_1.9 .O01h3 .000765 2,BO

Z°O -12.L' .97328 583.2 .OOObB .OO03b& I.21

2.3 lZ.O ,_68B_ 5BI.', .O00B6 .000_60 1.34

]2.C -12.C ,_6_ 57B.5 .00055 .00028_ .88

iz.J IZ,L' .9621F 576.2 ,O006i .000526 °97

3c'._1 i.{ .955_7 59_.2 .0106B °005713 14.43

31.L 2.L ,_?ZO9 571.2 .O0_Ob .003236 8.18

5.L ._265_ 566.5 .O0530 .OOZU_5 7.16

_2.$ 6._ oO1762 55A.5 *O016B .O00899 2.71

54.2' 3. i: ._2931 51.4.2 .0022B .00122C .0(1199 .OOlO6a }.56

_s.: .is, ._;5_6 _*i:i,_ .no�_f .oof_z�_ ._0052 .00c178 .74

qC.C .o .'_3%32 5_9.5 .OO073 .0_0390 .qo067 .000358

&q.: IZ°_ °94156 565.5 .O0107 .000572 2.18

42.l:. .:" .9276_ 559°_ .OO07_ .D0039C .D[}CT0 °80037_ t.20

4_.: .C .V27_H_ 555.2 .000_O °00_332i .30©60 .0OC321 J.2D

_8 • L" °C ._2561 554.2 .@006# .001]337 .Jl)O6_ .0OO_7 1.26

52._ .0 ._2597 553.9 .00056 .OO03CO .2 ):IL_ °O0{)29_ i°%2

[2°0 .9619C 568.2 .00130 .000695 2.60

• 3 .'3C_ 55_._ .ODe60 .00032_ .I:OCSg .O_lL_16 £.22

.F .9404q 562.[ .O0053 .00028_ 1.08

[S*Q i2°£ .9_50!, 568.2 .0_12_ .Q006_7 1.98

58._ -12.: .9'+82_ 569.2 .0012_ .0006_7 2._7

,+_,:, -I2,L: ,_W3_ %55°£ ,O0082 ,O00_3g 1.67

35._l -S.C .o276_ _0.2 .0013_ .00_7_7 2.78

j_,_ -3.3 ,_@9 !_64.Z .00115 .000615 2.17

J_.3 -3.U ._i154 56_.9 .00202 .OOIOS_ .C)I_98 .O01_)59 3.3]

32.0 -_.C .Q25O7 '.65*n .0051C .O02728 .OO51t .002795 9.81

J_°_ 3.C .Q2W_6 504.9 .00514 ,oo_1_ .oq._ n .002766 7.79

28.- _.c. ._#s15_ h6].'_ .00167 .000_@3 2.78

3_.U -12.C .9_32 560.5 .OOl2d .O0065_ .00105 .O00662 2._9

_2.:J -12.0 .9_3_ 557.9 .001_9 .000765 2.3B

3O.lJ -12. .9671_ 527.:; .OO138 °000738 .C0[_7 .000525 2.71

t9°_. -12.5. .9677] 579°2 .O0055 .000294 l.O_

17.5 -ll.C .95827 5t8*'; .0OO_7 .O00251 .B?

]5.5 -2°[ .90771 57_.f .000_9 °000262 .70
16.' 2.5 .i_?I_ _77.9 ,0005_ .00028_ .0005_ .000273 1.02

i7.5 -2.' .9_?16 678.Z .OO056 .0)0300 .g.OOS_ .OOO28_ .77

_B.5 -Z.5 .9688_ %79.9 .0005C .000267 .)0H5_ .00027_ .72

19.5 -2.5 .96938 579.9 .00ClSO .OOO30_ .OQ()55 .OCl0_O0 .98

21. _ -2.5 .966C_ 5_0.'; .0C123 *000658 .C0_31 .000701 2.28

_2.5 -2.' .9_1:_ 5_8.2 .OOl_i .00075_ .c0_1 .00C75_ 2.6_

25.! -2.5 .95455 573.9 ,O01V2 .OOO�ZC .CO17t¢ .000931 2°_2

3_.C : .92820 56"°5 ,0037_ °0020O1 °CO,O_ .OO2161 6.03
3_. .._ .922r;8 559.5 .OO3JZ .ODI77_ .EO_O .O01755 4,k9

3_.L t.C .919B5 555.5 .00237 .O01_!b_ .::0237 .001268 3.20

36.C t°C' .92_0 559.2 .00285 .001525 3.85

_.l _., ,_'55 561°'_ ,0_i76 .OQO9_] .,:iFJ .'200925 Z.35

_... _. .O_ll:._ 5_7.z .oo13_ .o_0;17 *'1'L3£ .000705 2.63

_... l.l. ._65_:. 559, _) .OO051 .C0027_ .89

l_.! gO .93766 559.9 .00O_0 .OOO_J_
C'. t;0 .9_*_7U 56_.9 ._0C52 .0C027B

90 ._T_SS tb_,9 .oo£oe ,00(:57B i

c, ,'_6827 b8S.5 .OO_00 .OO15C5 /
_.5 _ _ .v5_5 585._ .0029_ .03157_ t

_.t : °u'_R) 5_.5 .00279 .0CI_2 I

.,5 g .'P:_92 551.2 ,C0295 .0015r8
_.'t c .vb#9z 5ei.2 .0029z .ooiso/ .00252

..It [ ._713'. 6[:5.5 .01181 .00£317

•'L :: .95J*_ 5_q., .0077b .00_*15i

:::_

. %0

.53

I
Po
0
Fo

aThermocoupie locations for which z and/or 0 stations aze provided are lot models; x and y stations for these models are

measured from model Olugins.

b h measured to Blu'll2-sec-°R.
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oJ
c)
oJ
I

,-3

Tw, °H h NSt

Ib)

12,0 .O ,943_5 _82.2 ,00_37 ,0006t6 .96

2u.5 °o ,94455 502,5 ,00819 ,000588 .9_

28.0 12.0 o9_012 581.2 ,00441 ,g00619 .92

28.0 4.0 ,94345 582,5 .00436 *000612 .92

28.0 .0 ,94345 582,5 ,00_38 *000615 ,98

20.5 5.0 ,98345 581,9 *00435 ,000611 ,96

28.5 -5.0 ,98234 580,9 °00415 *000583 .97

30,0 .0 .95398 580.5 ,00281 ,000395 .00270 ,000%79 .62

_t.O 12.0 ,9_123 581.5 .00_39 .000616 o96

3_,_ .0 ,9IB_d 553.9 ,O0079 o000111 .00071 o000100 o19
2,_ -12,Q ,94622 583*9 ,00449 ,000631 *99

2.0 12.0 *94622 585._ ,00457 ,000642 °96
1_.0 -I2.0 °95010 586,2 ,00_39 .0006_6 .9_

i2.0 12.0 .94289 582.9 .00_47 o000628 ,9_

_0.0 1._ *94401 596°2 *00646 *000907 l,_7

31.0 2.0 ,93957 _88.5 .00672 .0009_4 1._2

32°u 2,0 ,93402 590,9 ,00713 ,00[001 °00721 ,00101J _,64

32,0 3,C .93735 583°2 °00563 ,000791 1,23

32.0 6,0 ,9_289 582.5 °O0432 °000607 ,95

3_.0 1,0 .90_19 553.9 *00285 ,O00_O0 ,00_44 ,0003_3 ,64

3_.0 2.U *91517 572°5 *00642 °000902 ,00667 ,000937 1._0

34.0 3._ ,9290_ 580.9 .00682 *000958 ,00691 ,000970 [,bO

36.0 .Q o89410 561*_ ,00_77 *000670 .00879 .000673

38*0 *0 ,88468 552.2 ,00564 ,00079_ *00_57 *00078_ 1*31

40._ .0 ,89854 564._ .0058_ .0008e0 *00583 ,00081_

_,0 12.0 .98788 585.9 .00_5 *000625 .99

_2.0 .0 ,91L85 575.5 .00663 .000931 ,0066_ .0009_1 1._5

4_,0 .0 ,93014 582,9 *00660 .000927 °00663 ,000931 1.52

40.0 ,o ,9_012 596.9 ,00641 .000900 ,006_1 *000_00 l._8

52.0 ,U *94289 589°_ ,00620 *000871 °006_0 *0008_1 1°)9

52.0 12,0 ,9_677 586,2 ,00457 ,0006_2 1.03

55.0 ,o ,9_622 590,9 ,00613 *000861 ,00614 ,00086_ 1,3/

58.0 .U .9_622 590°5 ,00607 ,000852 I,_

58.0 12.0 ,9_178 583.5 o00_66 ,000684 °98

58°0 -12._ ,94_89 583°2 ,00_66 *0006_8 1o0_

_4,0 -[2.0 °95065 58_.5 *00408 .Q00_T_ ,9_

36°u -8,0 .94788 584.2 *00_19 ,000588 ,99

36.0 -3°u ,93069 579°5 .00573 ,000805 _,_7

34.0 -3.0 ,93125 580,5 *00580 °000815 ,00579 *O00U[3 _,38

32.0 -3.0 .937_ 585,5 .00_3_ .000754 ,00_37 ,00075_ I,2_

3C.0 -3.0 ,94733 586.5 ,00462 ,000649 ,00464 ,000652 1.0_

28.0 -_,0 ,94884 584°_ *00_06 *000570 ,9_

3_.0 -12°u .9_3_5 581,5 *0041_ °000581 *00383 ,000538 .9_

_2.0 -I_.0 .94_00 58_.9 ,00418 .000587 ,00_60 ,000506 ,9_

3_.0 I_,0 ,9_622 583._ ,00_23 ,oo059_ ,0o_01 ,00_b63 ,gm

19.o -]2,_ ,9462_ 583,9 eoo_25 ,ooo597 ,90

17.5 -il.O ,98566 583,2 ,00_20 ,000590 .9_

i_.5 -2,5 ,94899 586°2 ,00_31 ,000605 ,91

16.5 +215 °94400 582°5 ,004_6 *0005_8 100408 °000571 ,9_

17,5 -1.5 ,94289 582.2 ,0044_ ,000624 .00&37 *0006_8 ,97

18°5 -_,5 ,9895_ _85°9 400426 .000598 *00_3 o0006_ ,97

19,5 -2,5 ,94178 581,5 ,00481 °000619 ,00422 ,000593 .97

2_°5 -2.5 ,9_123 581°2 ,004_8 °000601 .00923 ,00059_ *94

2].5 -2,5 .9_511 583,2 *00_24 ,000595 ,00_32 *000607 ,9_

22.5 -2._ .V423_ 581*2 .00419 .000_88 ,00_1_ .000581 .9_

_3.5 -Z.5 .9_234 581.5 .004_i °000605 *00_30 ,00060_ ,96

2_.5 2.5 .94_00 _8_.9 ,00_ ,000581 *9b

IO._s o .970_1 636.5 ,01750 .002_58

8.55 0 °97283 64_,9 ,01664 ,002337

41_5 0 ,96784 6_6°5 *01898 ,002665

_._5 0 °958W1 634°2 °0_038 ,002_ °0_041 .00_866

2°_ _ _q46_ 62712 ,02076 ,002915 10_075 *00_9_4
|,55 ,93846 620,9 ,0_972 ,00_69 °01956 *0027_7

°95 0 ,95568 6_,_ *0155Z ,00_i07

10.55 _5 .96396 632.9 .01198 *001682
6,55 _5 .9617_ 6]_°2 ,0_39 ,0017_

4.55 45 °95731 63i*5 *01316 °001868

2.55 _5 *93347 606.5 ,015_4 .002168

34,0 -ltO °91351 559.9 ,00278 ,000390 ,0026_ .000J71 ,7_

_4,0 4.0 °94_89 58_.5 ,00876 .000668 ,00883 °000678 1,0b

34.0 5.0 *94511 584*Z .00434 ,000609 *00_0 .00060_ 1,2_

34,0 6,0 ,94677 585,9 .00_62 °000649 °00464 ,000652 1,01

36°0 b,O .948_ 585,9 ,00425 ,000597 +9J

38o_ 1o0 °90353 556,Z °00_9 °Q00_32 °00_65 *000513 °09

38°0 2,0 ,91739 565°9 °00_15 ,000583 ,9_

44,0 8.0 .9k733 585.5 *004e9 *000631 °ooe52 ,000635 ,99

_.0 6,0 ,93614 578.5 °00464 ,000652 ,00466 ,00065_ 1,0_

_4,0 _,O ,91905 566.9 ,00411 ,000577 ,00403 ,000566 ,95

_4.0 2,0 .92737 569.9 ,00352 ,000_94 ,00351 ,000_93 ,19

_.0 1.0 ,92_60 571.5 .00455 *000639 *00_4 ,000609 1,11
10.55 90 .94511 589,2 .00336 .000_72

5.55 90 *93458 572°2 °00330 ,000463

• .55 90 °93014 570.2 *0035_ ,000W97

2.55 90 °91683 563°5 .00392 ,000550

10.55 180 .98225 592.9 .00099 ,000L39

8°55 180 .9617, 581.5 .00127 .000178

b.55 _80 ,928_8 562.5 ,00119 .000167

_.55 180 ,89244 541.9 ,00138 ,000194

3,55 180 .88856 539,5 .00138 ,000194 *00137 .000192

2,55 180 ,88523 536,2 *00131 ,000188 °00130 ,000183

1,55 180 ,88302 536,2 ,00140 ,000197 ,00125 ,000176

• 55 180 °g07&l 550,5 ,00096 .000135

TABLE IV, HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 . 1.50 INCHES - Continued

13. 2.8-inch-diameter cylinder swept hack 45 °

(a) M = 2.65; H - 4.02 x 10 ¢5

Te h h

×, in. y, in+ z, in. ¢, deg T_ he NSt,c _oo h_L
(_) {a) ib)

I._7

1.68

I • 8 c

] .7_.

1.'_7

t,,,2

1.77

1.25

1.23

1*3_

aThermocouple locations for which z and/or

measured from mode[ origins.

b h measured in Btu/R2-sec.OR.

stations are provided are for models; x and y stations [or these models are
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TABLE IV.- HEAT-TRANSFERMEASUREMENTSFOR VARIOUS PROTUBERANCE SHAPES; 6 = 1.501NCHES - Continued

13. 2.8 inch-diameter cylinder swept back 45 ° Continued

{b) M= 2.65; R = 2.57 x 106

T e _ hx, in. y, in. z, in. _, deg Tt Tw' OR h NSt hc NSt'c _LL

(=1 (=1 _} lb'

2.0 +0 495972 587.2 *00313 o000682 1.00

12.0 .0 .95525 580.9 *00310 *000675 1.03

20.5 .0 .95636 58_.2 .00301 .000656 t.03

28.0 12.0 .95021 579.5 .00319 *000695 1+02

28.0 _.0 .95525 581.2 .00298 .000649 .gB

28.0 .0 ,95525 581.2 ,00300 ,000653 1.01

20.5 -5.0 m95692 586.9 .00299 .000651 .9%

24.5 -5.0 .95581 580*5 °00286 *000623 °98

30.0 +0 .96699 583*2 .00230 ,00050| ,00_23 .000_86 .83

31.0 12.0 +95301 585+2 "00302 *000658 *96

36.0 .0 *93791 560.2 .00050 *000109 *00055 =000115 .[8

2.0 -12,0 .96252 585,2 ,003k0 ,0007_1 1,11

2.0 12.0 ,96084 585.5 .00310 .000675 *95

12,0 -12,G .96364 588.5 .00510 .000675 ].03

12.0 12,0 .95_13 581,9 ,0032C *000697 l.Ol

30,0 1,0 ,95_13 592*9 .00_67 *001017 1,58

31.0 2.0 ,94797 584,2 .00515 *001122 1.75

32.0 2.0 .94126 581.9 .00546 .001189 °00551 .001200 1.97

32.0 3.0 ,9w686 580°2 .00396 ,000863 1,36

32,0 6,0 ,95469 581o5 ,00301 *000656 ,9T

34.0 l*O °92001 556.5 °00204 ,000_64 ,00167 ,000364 ,70

3,.0 Z,0 ,92392 569,2 *00453 .00098T °0046_ ,001006 1,_9

54.0 3.0 .9_791 576.5 .00441 *000961 .O04_T *000974 l. W5

36.0 .0 .91050 558.2 .00394 .000858 .00395 .000860

38.0 .o .89_95 551.5 .O0,k7 .00097W *00_0 °000958 i.51

_o.0 .0 .90882 558*9 .00417 .000908 .00381 °000830

_4.0 12.0 .95916 584.5 *00_05 *O0066_ 1,01

42o0 *0 .92168 572._ .00_81 .0010_8 .00480 .0030W6 1.64

44.0 .0 19_014 583*9 *00_83 .001052 .00_86 ,001059 1.72

48.0 .0 .95193 590.5 .00_89 .001065 ,00490 ,001067 1,66

_2.0 .0 .95469 587.9 ,00_60 .001002 .00460 .001002 1.52

52*0 12,0 .95804 56_*2 .00316 .000668 1,06

55.0 .0 .Q5f160 589.9 ,00_ .000967 .OO&W_ ,000967 1.67

58.0 .0 *95916 593.2 *00451 °000982 1.99

58,0 12.0 *952a5 581,5 ,00330 *000719 1°05
58.0 -12.0 .95525 581.9 .00323 *000704 1,07

_.0 -12,0 ,96420 585.5 ,003Z1 .000699 1,18

36°0 -8.0 *96140 584.2 .00291 .0006_4 l°Ol

36°0 -3.0 .93958 576.2 ,O0_Ol .00087_ I.66

3&*0 -3.0 ,9601_ 577.2 .00_10 .000893 .00409 *000891 1.65

32.0 -3.0 .947_I 580.2 .01096 .002_87 .01095 *002385 _*90

30.0 -3.0 *95804 58_.9 .O0_g .000760 .00352 )000767 1._8

28°0 -_.0 .9608_ 583.9 .00283 °000616 1°04

3_.0 -12.0 .95748 581.5 .00289 *000630 .00250 .000565 I*01

}2.0 -lZ.0 +957&fl 581.9 .00285 *000621 .002_9 ,0005_ Iu01

3_°0 -12.0 .95972 58_.z .00288 °000627 .0(1271 .000590 .98

19.0 -12*5 .9608_ 58_.2 .O02BZ .00061_ ,96

17.5 -II.0 .95972 _89.5 .00295 ,0006w3 .98

15.5 -2.5 .961&0 588=2 .00313 ,000682 1.03

lfi.5 -2.5 .95692 582.2 .0029w .0006_0 .00288 ,000627 .98

17.5 -_.5 *95525 581.5 .00500 .000655 .00292 *000636 ,99

18.5 -2,5 .96196 585.5 .00295 .0006_3 .00310 .000675 .99

19,5 -2.5 .95525 583.5 .00302 .000658 .00295 °000643 1.01
2_.5 -2°5 °95413 580.5 *00911 .000677 .00306 .000667 1*01

21.5 -2.5 .qSBO_ 587.9 .00299 *000651 .00315 *000686 1°00

22.5 -2°5 °95469 580.5 .00_10 *000675 .0030_ *0006_7 1.03

23.5 -2.5 .95_69 580.5 .00290 .000632 .00288 .000627 .97

2_o5 -2*5 °95636 583,9 °00289 .000630 *99

iC.55 0 .97870 634.9 .01261 .00_7w7

B.55 C *_76_0 _36.2 ,01263 .002751

W.55 0 .971W7 638._ .01_53 .003165

3.55 0 .96196 6_6.2 ,01579 )003_0 ,01581 *00)6_

2.55 0 .9_965 626._ .01502 .003272 .01499 .00_265

1.55 0 .9_294 614.5 .01557 .003892 .015_5 .00_66

.55 0 .9608_ 623°9 .01139 *00268[

10°55 _5 .96811 612.5 °00970 +002113

6.55 _ ,_67_5 fi_8°2 °00894 *0019_7

_.55 _% .96]40 617.2 .010|9 ,OOZ_O

2.55 ,5 ._3791 60_.!. *01062 .002313

36,0 _i. 0 .93007 560.9 .00175 .O00381 .0O166 .000362 °66

3_.c _.0 .95301 584.2 .00342 .0007_5 .03_51 .000765 1.13

34.0 5.0 .95525 581,9 .0031_ .000680 .00_99 .000651 1.22

3_.0 _.0 .957_8 583.9 *00318 .000_93 *002!9 .000_95 1.05

36.0 6oC .95860 583.5 .00293 .000638 .95

38._ 1.0 .91553 556.5 .00297 .000647 .00290 .000632 1.00

38°0 2.0 o9_8_0 56_.9 .00281 .000_12 -�fl

_.o 8.0 .9500_ 583.o .00_02 ,_oob_8 .0030_ .000662 l.O0

a_.Q 6.0 .96797 577.% .00_I .000656 .0_%03 .000660 1.00

4_.C I _+0 .93287 _67.2 .00?85 .000621 .00277 .000603 .96

_.0 2.C .9_01_ 570.9 .00264 .000575 .002_ .0005_5 .89

as.0 l.c .938_7 572.5 100_32 I00072_ .O_i?O i._006_7 1.21

10.55 9O .95_13 576.5 .0023_ .000510

b.55 90 .9_630 b_2.2 .00222 .o00_8_

_.55 90 .9_01_ 569°2 .002_6 .000536

2°55 90 .92728 562.2 .0026_ .00056_

ICI.55 180 i°00279 bO0._! .0_CI83 oO00181

8.55 180 .97762 585.5 .000_7 .000190

6.55 180 .95357 _70.2 .00070 .000152

a.55 180 .92112 55&.2 .O00g_ .000205

3*55 180 .91665 55112 i0009_ *000205 +001_°? +000200

2.55 180 ,91_97 5_9.2 .00090 .000196

•55 180 .93958 562.2 .00065 .0001_2

1.36

1.32

1.57

1,71

1.62

1.68

1.23

1.37

1.26

l._O

1.06

1.01

1.12

1.18

I
PO
0
b0

aThermocoupie locations for which z

measured Irom model origins,

b h measured in Btu/ft2-sec-°R.

and/or _ stations are provided are for models; x and y stations for these models are
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Od
O
(AJ
I

x, In

2.O

12.0

20.5

28.0

28.0

28.0

20.5

24.5

30.0

31.0

3_.0

2.O

2.O

12,0

12,0

3O.0

31.0

32.O

32.O

32.0

34.0

34.0

3_.0

36.O

38,0

40.O

44.O

42.0

44*0

48.0

52.O

5Z.O

55*O

58.O

58,0

58*0

_4.0

36.0

36.O

34*O

32.0

30.O

28.0

34.0

3Z.O

]G.O

19.0

17.5

15.5

16,5

17.5

IB.5

19.5

20.5

21.5

Z2.5

23.5

24.5

34.0

34.0

34.0

34.0

36•0

38.0

38.0

+4.0

44.0

TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 - 1.50 INCHES - Continued

13, 2.8-nlch diameter cylinder swepl back 45 n - Contl.ued

(c) M = 2.65; R • 1.29 x 106

Te _ hy, in. z, In. _, deg _ Tw, OR h Net h c NSt, e

,0 •90200 590.5 .00156 * 000672 .98
• ,97582 585.9 ,00151 ,000651 1,01

,0 *97863 587*2 *00150 •000646 .99

12.0 *9718g 583*9 *00144 *000621 *92

4*O .9775I 586*9 100144 .000621 .99

.0 *97631 586.2 .00147 ,000634 *99

-5*0 .97919 587.5 *00149 * 000642 1*00

-5.0 * 97807 586.5 *00135 *000582 1*00

.o .98313 587,9 *00137 *000590 .00135 *000582 .93

I2,0 ,97413 505.2 *00152 *000655 1*07

• 0 .95952 _68.2 *00026 *000112 *20

-12.0 .98538 591*9 *00156 *000672 1.00

12.0 •98369 591.5 *00158 •00068 *86

-12.0 .98_25 591.2 .00155 *000668 1*1(

12.0 .97470 585.9 .00159 * 000685 I,00

1,0 ,97020 593.5 ,00224 ,000965 1,70

2.O .96289 586.2 .00257 *001108 1.76

2*0 .95_90 380*2 *00252 ,001086 *00254 .001099 1.94

3.0 .96177 580*5 *00200 .000862 1.31

6.0 ,97695 588*5 *00169 * 0006A2 1,05

1,0 .94153 562,9 *00103 *000444 .77

2.0 .93815 568.5 *00242 *001063 .00235 *001013 1,70

3.0 .95165 575.9 .0021_ *000922 .00213 .000918 1.60

,0 *93478 565.9 *00205 *000883 .00207 *000892

• 0 .9179] 562.9 *00222 *000957 .00214 .000922 1.66

• 0 .92747 562.9 .00238 *001026 .00236 *001017

12.0 *98088 589*5 *00158 .000681 1.17

.0 .93928 570.5 * 00246 *001060 .oo24a *00]052 1.81

.0 .95783 582*5 ,00253 • 001090 *00256 *001103 1.86

• 0 ,96964 588.9 .00262 *001129 .00263 •001133 hSl

.0 ,974]3 590*5 *00236 ,001017 .00236 ,001017 1.6]

12.0 .97751 587,5 .00158 *000681 1.07

,0 .97863 592.9 .00230 •000991 .00230 .000991 1.65

.0 ,98088 593.5 *00231 .000996 1.65

12.0 .97245 584.9 *00159 *000685 1,06

-12.0 .97521 585*9 .00155 *00066_ 1,01

-12,0 ,98650 591*9 *00138 *000595 ,94

-8.0 .98369 590.2 *001_9 .000642 1*01

-3*0 .95558 576.9 *00199 *000858 1.35

-3.0 .95390 576.5 *002]7 *000935 ,00215 *000927 1*64

-3.0 .96233 580. *00197 • 000849 .00195 * 000840 ].39

-3,0 *97638 588*9 *00188 *000810 *00192 • 000827 1.27

-3.0 .98257 _89e5 ,00135 e00050_ ,92

-12.0 .97919 589.9 *00137 *000590 *00121 *0005Z] 1,0_&

-12.0 ,97919 509*9 ,00137 ,000590 *00117 ,000304 1.01
-12.0 .98144 508.9 .00152 .000655 .00144 ,000621 1.04

-12.5 .98257 591,9 *00136 *000586 *99

-II,O ,98200 589*2 .00149 .0006_2 hOB

-2.5 .98313 590.5 *00151 .000651 1.03

";2.5 .979_9 58:Z.5 .00137 _000590 .00132 .000569 )0_

-2.5 ,978 _ 7 587.2 .06144 .606621 .60136 .600_86 .98

-2,$ .98482 590.5 *00138 *000595 .00152 •000655 1.00

-2.5 .97751 586.5 .00138 .000595 .0013] *000565 .96

-2*5 .97638 588.2 .00150 * 0006,6 .00148 *000638 1.07

-2.5 .98032 588.5 .00143 .000616 ,00151 • 000651 *97

-2.5 .97695 586*2 .00140 • 000603 *00136 • 000386 1*01
-2.5 .97695 586*2 .001_0 * 000603 *00138 .000595 *95

-2.5 I*03.97863 587.2 .00153 ,000659

10.55 0 .97919 620.5 *0069a .002819 1.00

8,55 0 .98144 621•9 *0065 l .002806 ,99

4.55 O .97582 624.2 *00779 .003357 1.19

3*53 0 .96570 614,2 • 00846 • O03646 • 0084? *003650 ] .29

2.55 0 *35390 612.2 *00835 *003599 .00828 .003568 1.28

1,55 O0 *94884 610.5 * 00842 *003629 *00833 *003590 1.29
• 55 •96719 614.2 *00642 .002767 .98

10.55 45 .97357 602.2 .00479 • 002064 *95

6.55 45 .97357 602.5 *00447 .001926 .89

4.55 45 .96683 601.2 .00522 *002250 1.0_

2.55 45 .94_6_ 588.5 .00552 *002379 1.10

-1,0 ,95108 572.5 • 0009_ • 000405 *00088 * 000379 ,73

4.0 .97020 583.5 .00155 .000668 ,00175 .000754 1.03

5,0 .97413 585.2 *00|48 .00063S .00145 .000625 1.01

6,0 ,97751 587.9 *00158 .000681 .00159 .000685 1.12

6.0 .97976 588.2 .001_2 .000612 •98

l*O .93647 562.9 *00159 *000685 .00160 .000690 1.07
2*0 .9_771 568.9 .001_3 *000616 _,•0&

8.0 .97q19 58S) _ .OOl_S e000638 *0015C * 0006_6 Is05

6"0 "97020 582"9 "0(9153 *000659 "0015_ * 000664 .99

4.0 .9578_ 57_.P .o01_8 .ooo_9_ .ooi_3 .ooo573 .98

2.0 .96289 577.0 .00139 .000599 .OOlqO *000603 .99

l.O .96008 578.5 .00191 *000823 *00184 *000793 1.41

I[_.55 90 *g6795 579._ .00112 *00048_ .72

6.55 90 .96120 575. _ *00113 .000_87 .73

_.55 90 .953_3 570._ .oo130 *000578 .86

2.55 90 ._Z53 5_.5 *00146 .000629 .9_,
10.55 180 I._I_67 604.9 .00036 .000155

8.55 180 *99662 591,5 *000_3 *000185

_.55 180 .97582 579.2 .000_1 .000177

_.55 180 * 94996 565.2 .00058 *000250

3.55 |80 .945_6 562.2 .00056 *0002,i .00052 ,000224

2.55 180 .94771 563.5 .0C051 .000_20 .00097 .000418

•55 180 .97_13 578.5 .0003_ .0001_7

1
aThermocoupte locations for which z and/or _ stations are provided are for models; x and y stations for these models are
measured from model orl_ins

b h measured in Btu/ft2-sec-O_
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TABLE IV+ HEAT+TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 150 INCHES - Continued

13. 2.g-inch-diameter cylinder swept hack 45 ° C(mtinued

(d) M ffi 3.51; FI . 4.03 x 106

Te o R h cx, in. y, {n. z, in. 7, degl T[ Tw' h NSt NSt,c

Is) (a) Ib) _b 1

2.C .0 .952b1 57fl.5 .00265 .000513 1.02

12.0 .0 .9_80 575.2 .00251 .000_86 i*06

2_.5 .0 .9475q 57,.9 .002"4 .000472 .98

28.C 12*0 .9_146 57t,2 .00253 .000q�0 .97

28.0 W*O .g_592 573.g .00266 .000515 1.07

28.0 • 0 .9_536 575.9 .00252 .000_B8 1.0[

20.5 -5.0 .9_871 5_7.5 ,00250 .000_8_ 1.07

24.5 -5+C .94815 57_.5 .00237 .000459 .98

30.o .0 .96097 579.2 .0019i .000370 .00191 °000370 .83

51.0 [2.0 .94480 572.9 .00249 .000_82 .98

2.0 -12.0 .95651 580.2 .00263 .000509 1.05

2.0 I_.0 .95372 578.? .002_2 .000w69 ,95

12.0 -12.0 .95372 578.9 .002wW .000_72 .99

12.0 12.C .9_36q 572.5 .00253 .000_90 .�B

30.0 t*0 .94257 579.g .00_55 .000881 I.B7

_I.Q _.0 .93310 572.5 .00_53 .000877 1.93

32.0 2.0 .92b18 572.9 .0047? .0009_4 .00_St .000931 2.00

32.0 3.0 .9325a 569.g .00370 .000716 I._5

32.0 6.C .96313 57P.5 .00257 .000517 1.05

34.0 I.C .91135 5t.9,9 .00157 .0003Z3 .00133 .000258 .67

3%.0 2.0 .90634 557._ .00a37 .0008_6 .00_ *00084_ I._4

34.G 3.0 .92_8_ 56_.2 .0_&17 .000807 .00_i5 .00080_ 1,62

36.0 .0 .90968 559.2 .0022_ .000432 .00125 .000436

38.0 .0 • 88682 541.9 .00352 .000682 .00_ .000666 |._2

_0.0 .0 .89519 55_.2 .0034_ .000662 .002_5 .00_55

4_.0 12.0 .q_648 573.o *00265 .O005_3 [.17

42.0 .0 ._0S34 556.5 .00+.30 .000833 .00_9 .0008]1 1.73

4_.0 .0 .g2305 567.2 .00_61 .000@93 .00_63 .000897 1.97

_8.0 .0 .9291g 573.9 .00_7_ .000914 .00q73 .000916 2.0_

5Z.0 .0 ,93979 5_5._ ,00_10 ,000794 .00_10 .00079_ I,66

52.0 12,C .9_871 575.5 .002_9 .000_82 1.07

55.0 .O .94W8_ 588.5 .00_02 .000778 .00307 .00059W i._

b8.9 .0 .94592 58t.q .00387 .0007_9 1.56

58.0 12.0 .94592 57_.o .00265 .000513 1.07

5_.0 -l_.C .9_71 576.g .002_8 .000519 |._1

4_.0 -12.C .95261 577°5 .00236 .000_57 1.0_

36.0 -8.0 .94926 575._ .00238 .000_61 1.02

_6.C -3.0 .92195 56_.5 .00998 *000771 I._6

34°0 -_.0 .g2_95 55_.2 .00397 .000769 .003_0 .000S97 1.7i

32°0 -)°0 .93142 568._ .00340 .000658 .00339 .000556 1,_6

30.0 -_.0 .9_6_8 575.2 .00273 .000529 .00275 .000513 1.11

2_.0 -_.0 .9509_ 5_6.5 .0023_ .000+_5 .97

3_.0 -1_.0 .9_871 575.2 °00239 .000_63 .00193 .000374 i.02

32.0 -I_.C .94_15 577.2 .00250 .000_8_ 1.03

30.0 -l_.C .95038 576.5 .00264 .000511 .0[252 .000_B8 l°09

_9.0 -12°5 .9_2_1 577._ .002_2 .000_49 1.0]

17.5 -11.0 .951q9 579.2 .002_9 .000_82 1.03

15.5 -_.5 °950g_ 577.5 .00249 100048_ 1.0_

16.5 -2.5 .94703 574.2 .00238 .000_61 .00_33 .000_51 1.01

17.5 -2.5 .96_80 573.5 .00267 .000517 .00259 +00"0502 1.07

18.5 -2.5 .95205 577.2 °002a_ .000_76 °00261 .000505 1.02

19.5 -_.5 .9_59_ 575.9 o0025_ .000486 .0_;&5 +000_74 1.02

20.5 -2.5 I °9_W80 573.2 .002_# .000472 .00236 .000457 1.02

21°5 -2.5 { .�a92b 57_.9 .00299 .O00#b_ .002_9 .000_82 +_@

22.5 -_.5 .94592 575.g .00251 °000a86 .002g7 .00O&7B .98

23.5 -2.5 .94592 575.9 .00251 ,000_86 .002W9 .000482 1.02

2_.5 -_.5 .94759 574.5 .002_7 .000_78 1.05

[C._5 _ °96097 62_.5 .01763 .003414

8.55 0 °96W_Z &25.2 °0ITW_ .005377

_.55 0 .9_766 638.9 °017_2 °003_i_

3._5 o .959BS 6_7o9 °0|96Z .003799 o019_ .00_807

2.55 O .94536 621.f .02102 +006070 .021_3 °00&092
1.55 0 .9180_ &06.2 .022_2 .0043_2 .022_4 .004287

.55 0 .9_9_9 _0@.5 .01_4_ .00209_

I0.5_ _ .95_8_ 607.9 °01_08 +00_339

6.55 _5 .95707 615.9 o011_3 °002213

_.55 _ °9_18 610.% .012_0 .002582

_._ _5 og3_65 605.5 .013|7 °0025_0

34.0 -i.3 .92506 561o5 °00133 .000258 °00120 °000232 .$0

3_°2 _.] °93923 571o9 °00295 .000571 ._3307 .00059_ i°_8

3_.3 5.0 .9_257 577.g .00278 °000538 °00278 .000538 I._|

3_.C b.0 .9a59_ 577.5 ,00289 .000560 .00290 .000562 1.1b

3_.0 6°0 .9_6_8 574.9 .00263 +000509 1.0_

38.0 1.0 .90634 5_8.5 .00215 °O00_ib ] .00215 .000_16 .B7

38.? 2.9 .91303 561.5 .00270 .000523 1 1.13

4_.C 8.0 °9_926 576°2 .00265 .000513 .00_51 .000505 1°06

_.c a.o ._.4 _.P .oo_ .0oo_i .oo_ .ooos_1 _._o
_.0 _.O °92139 560._ .00286 .000_5_ .00281 .00054_ 1.15

Q_.0 _.3 .g3087 563.2 .00200 .000387 .00202 .00039] .81

4_°9 l.c .926_I 56_.g .00266 .000515 .00265 .00051) 1.12

10.55 9_ .93011 568.9 .00268 .00051q

_.55 90 .939_3 5_9.5 .00250 .0004BW

_.55 90 ,93700 5_7.5 ,0025_ .000492

2.55 90 °92585 552.2 .00279 °000540

iC.55 18_ .9_%5_ 593.2 .O001B .000035

8.55 180 °97156 5_0._ °00039 .00007_

6.55 180 .95|4g 5_9.2 .00056 .000108

_.55 180 °93087 557.2 .000_8 .00009_

3.55 180 .92_73 553.5 .00063 .000122 *00058 .000112

2.55 18_ .9Z_41 5%_.g .000_3 .00012_

.55 180 °95986 573.9 .00031 °000060

h

q

1,83

1.81

1,83

2,19

1,61

i .6_

1,55

1,67

],is

l.ic

1.11

1.22

[-,
I

I'O
0
ro

aThermocoupte locations for which z and/0r ¢ stations are provided are for models; x and y stations for these models are

measured from model origins.

b h measured in Btu.'ft2-sec-°R.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 - 1,50 iNCHES - Continued

x, In. y, In.

2*0 .0012.0

28.0 12.D

28.0 _.0

2B.O .0

20.5 -5.0

2_,5 -5.O

30._ .0

31.0 t2°O

2.0 -12.0

2.0 12.0

12.0 -12.0

12.0 12.0

3O,O 1.O

31.0 2.O

32.O 2,0

32.O 3,O

32.O 6.0

34.0 1.0

34.0 2.O

34.O 3.0

36.O .0

3B._ .0

4O.O .0

_.0 12.0

_2,0 .0

_8.0 .0

52.O .0

52.O 12.0

5_.0 .0

58,O .0

5a.o IZ,O

58.O -12.0

_.0 -12.0

36.0 -8.O

96.0 -3.O

34.O -3.0

32.O -3.0

30,0 -3.O

28.O -_.0

3_.0 -IZ.O

32.O -12.0

3O.0 -12.0

19.0 -12.5

I_.5 -11.0

15.5 -_.5

16.5 -2.5

17,5 _2,5

18,5 -2.5

19.5 -2,5

20._ -2*5

21.5 -2.5

22._ -2.5

23.5 -2._

24.5 -2,5

39.,0 -I,0

39.,0 4,0

34,0 5,0

34,0 6,0

36,0 6,0

38,0 1.0

38,0 2,0

_.0 8.0

_4,0 4,0

4_.0 2.0

_4.0 1.0

13. 2,8-inch diameter cylinder swept back 45 ° - Continued

(e) M = 3.512 R = 2.81 x 10 b

Te OR hc h h

z, in. _, deg _ Tw, h NSt Nst,c _oo _LL

(_) (a} (b) Ib}

,9687i 583,9 ,00183 ,OOOSll ,98

,9619,4 578,2 ,00161 ,008449 ,95

,96479 5_0,2 ,00|8[ .000505 i,08

,95809 575,9 ,00169 ,000472 ,92

,96312 579,2 ,00163 ,000455 ,93

,96200 578,9 ,00164 ,000_58 ,98

,96535 580.5 ,00159 • 000#*_4 ,88

• 96535 580,2 ,00158 ,00044i .96

,97150 582,2 ,00144 • 000402 ,00145 ,000405 ,87

,98032 577,5 ,00165 .0O_bl ,92

,97252 587,2 ,00]65 ,000465 .95

• 96871 582,9 ,00179 *000500 .99

,97038 583,9 .00159 ,000444 .96

,95921 575,9 ,00166 ,000463 .91

• 9_#*18 586,2 ,00502 ,000843 1,67

,9_300 578,5 ,00311 ,000868 1,7{]

• 95239 571,9 ,00558 ,000999 ,005_9 ,001002 2,28

• 9_308 571,2 ,00255 * 000706 l,_i

,95977 577,9 ,OOla4 ,008514 1,02

• 92680 556.8 ,00]25 *00039+9 ,71

,91518 558,2 ,00332 *000927 ,00318 ,000888 1,53

,9307] 565,2 ,00303 •0008#46 ,00299 ,000835 1,67

,92792 551.2 ,0018? ,000522 ,00189 ,000928

• 9 £%501 5#*8,5 ,0027_ ,000762 ,00265 ,O00783 l,b_

,91060 551,9 .00272 •000759 ,00270 • 0(_075_

,96512 579,5 ,00182 ,000508 1,06

• 9t954 559.5 .00328 .000916 ,00_06 ,000854 [,98

,93685 572,5 ,003i4 ,000877 ,003i6 ,000882 1,94

• 99.803 576,5 .00317 ,000885 ,00317 ,000885 1.77

• 95_18 581,9 ,00294 ,000821 ,0029_ ,000821 ],80

.96_2_ 580,5 ,00182 • 000508 1,10

,95921 582,2 ,00281 ,000784 ,00281 ,000784 1,72

.9618_W 585,9 ,00278 ,000776 1,71

• 96088 578,9 . f10200 *000558 l,&_

,95_24 581,5 ,00186 ,000519 1.03

,97058 583,9 ,0015_ ,000#+58 1,00

,98815 582,2 ,80158 ,O00#*_l ,99

,93406 588.9 ,00266 ,000743 1.49

°93239 565,5 ,00283 °000790 ,0(_280 ,000782 1,78

,9_300 570,5 ,00237 ,000662 ,00235 ,000855 1.44

•95t_ 579,5 ,00200 ,000858 ,0020_ ,000557 i,iO

.968i5 582.2 .00181 .000505 1.12

• 96535 580.9 ,00150 ,000.%47 ,OOl_O ,000391 ,99

°96535 580,9 ,00150 * 0009._7 ,00138 ,D00985 ,88

,9670_ 582,2 ,00182 ,000508 .00175 • O00_89 1,01

,96928 583.2 ,00164 ,000458 1,03

• 96815 584.2 .00167 .000_66 1.04

• 96815 582.9 ,00182 ,00050s l,O_

,96479 580,2 ,OOlSl ,000505 ,00178 .000497 l,ll

,96312 579,5 e00182 _000508 ,90174 *000488 t°_8

,97638 583.5 °00158 ,000_,41 ,00173 ,(_00_83 ,97

.96368 579,9 ,00182 • {_00508 ,00177 ,000_94 1,11

,95256 579,2 ,00161 • 0009+#+9 ,00154 ,000_50 ,91

• 96703 581°9 ,00181 ,080505 ,00189 ,000_28 tell

• 9_fi2_ 579,9 ,00159 , O009_&4 ,00156 ,O00_b .95

,96358 581,_ ,00167 ,000_86 ,00185 ,OOOW_I ,99

,98591 580,5 ,00160 ,000447 1,00

10,55 0 ,90308 623,9 ,01260 ,003518 1,57

8,55 0 ,95647 818,9 ,01312 ,005883 1,63

_,55 0 ,98871 829,9 ,01_31 ,003995 1.78

3.55 0 ,95088 827,5 ,01432 .003998 ,01438 .004015 1,78

2855 0 ,94_88 820,2 ,{)1540 *004299 ,01550 ,004327 I, 9_

1.55 0 ,91730 598,9 .01764 *0{)%925 e01737 ,0048%9 2,20

• 55 0 .94300 603*_ ,01209 ,003_75 1,5]

I0,55 45 ,95855 501,9 ,00911 ,002543 i,&8

8,5_ #*5 ,95865 602,9 ,00901 ,002515 1.46

a,55 45 ,95977 61_,9 .00880 e002_01 1,39

2e55 45 ,93%06 591,5 .01051 ,002878 1.67

,95742 550,9 ,00092 • 000257 ,00083 ,000252 ,59

,9519_ 578,2 ,00208 ,000575 ,00219 ,OOC_ll 1,23

,95697 575,9 ,00202 ,000564 ,00202 .00058_ !,39

,961 #*#* 579,9 .00190 ,000530 ,00190 *000533 [,iO

,90258 579,5 ,00]87 • 000_86 ,97

,92401 554,9 ,00139 • 000388 ,00142 ,000396 ,77

,92792 559,_ ,0019_ ,000542 1,07

,96591 581,2 ,00182 • 0005_8 ,00180 .000503 1,10

• 95306 577.2 ,OOiSl • 000505 ,00182 • 00051)8 1,02

,937_2 565,5 ,00195 ,0005_4 ,00189 ,080528 1,15

,9%7¢,7 568,9 ,0015_ • 000379. ,00157 ,00(]382 ,8_

• 9_300 588,2 ,00187 .000522 ,00182 ,000511 1,18

I0e55 90 ,95083 572,2 .00180 .000503 .94

8e55 9(_ ,99.859 570,9 ,00]77 ,000494 ,93

4855 90 .94_38 569,5 ,00|80 • 000505 eg_

2,55 90 ,93862 585,5 ,00]97 • 000550 1.03

8,55 180 ,99106 589,9 ,08027 • 000075

6,55 [80 ,9_982 578,2 ,00039 ,000109

4,55 180 ,95027 5(,8,9 ,00043 ,000120

3,55 180 ,9_580 564,2 .00039 ,000109

2*55 |80 ,94859 565,9 .00047 ,000131

• 55 180 ,97820 582,9 °00025 , C'0006_*

aThermocouple locations [or which z and/or _ statlong are provided are for models; x and y stations (or these models are

me;tsured from model origins.

b h measured in Btu/ft_-sec-OR
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 1.50 INCHES - Continued

i3. 2.8-inch-daameter cylinder swept back 45 ° - Cu,tinued

(f) M = 3,51; B . 1.63 x 106

T+ _ h
X. in. y. in. z. in. _. deg T_ Tw' OR h NSt h c NSt.c h_L

(_} (a) (b) _bl

2.0 .0 .97925 587.5 .00123 .000593 1.18
I2,0 *0 ,96972 579,9 .00101 .000_87 1,01

Z0.5 ,0 .97309 583,2 .O01ll ,000535 ,91

28,0 12.0 .96636 577,9 *00109 .000526 1,06

28.0 4.0 .97[96 581*2 *00117 ,00056& 1*I0

28,0 0 ,97|40 580*9 ,00117 .000564 I+i]

20.5 -5,0 .97477 582.9 *00117 *000564 1.13

24.5 -5*0 ,97#21 582.2 .00097 ,000_68 _.}l
30.0 0 ,97477 581.5 .00103 *000497 .OCIO_ ,000501 1.18

31.0 12.0 .969i6 580.5 .OOlll .000535 1.11

2.0 -12.0 ,98318 589.2 ,00110 ,000530 1,18

2*0 12.0 ,97869 586._ .0012_ .O005es 1.22

12.0 -12.0 ._7925 585.5 ,00102 *000492 }.[l

12,0 12.0 ,967#8 578.9 .00118 .000569 1.17

30.0 1.0 .96075 582.2 *0021_ e001032 2.21

31,0 2,0 ,95010 572,5 .00207 .000998 2,13

32e0 2,0 ,93777 570.9 e00232 ,001119 .002_2 ,00ii19 2,_2

32.0 3.0 .94898 570.5 .00163 .OOO786 1.63

32.0 6.0 e96916 581o9 *O010i e000_87 Ie02

3_,0 1.0 *93_28 557,2 .00086 ,000_15 ,9_

3#.0 2.0 +92207 _5b.9 .00203 ,000979 o00177 ,0008_3 I.b9

36,0 3e0 .93008 563*2 ,00171 .000825 ,00163 ,000786 1.71

• C .93833 562.5 *00123 ,000593 ,00125 ,00060336.0

38,0 ,0 .91871 553.2 *00182 *O00flT_ *00277 .00085_ 2.0_

40.0 .0 ,@2263 557.q .00165 *00079b ,00163 ,000786

%_.0 12.0 *97196 581,5 ,0010B *000521 I*07

42,0 *0 .92936 563,2 ,00184 *000887 ,O01Sl .000673 |,50

• 0 ,q_Sb_ 573.2 ,00190 .000916 100192 .000926 2.0744.0

&8*O *0 *95683 576.5 *00_93 *000951 ,00193 *000931 2,01

52,0 .0 *96412 583,5 ,00185 .000892 ,001_5 ,000892 i*81

5_,0 12,0 °97309 582,2 ,OOt07 ,000516 1,03

35.0 .0 ,9708_ 584°2 ,00189 °000911 ,01)189 .000911 2,05

58,0 *0 .97477 5fl9.2 .0016_ .000791 1.71

58.0 12.0 ,97084 582.2 .00123 *000593 1.32

38,0 -12.0 .97421 _88,2 *00104 1000_I 1.13

4&,O +12.0 ,97981 585.9 .00116 .000559 i. Z7

_6.0 -fifo .97701 584,2 .00117 ,O00_& i,20

3b.o -3,0 .9_i13 565.9 .00163 .000786 1,68

34.0 -3.0 .93721 563.5 ,00163 .000786 .001_9 ,000767 1.6_

32,0 -3*0 ,g_8_Z 576.Z ,00151 ,000728 .001g8 .000714 1.64

30.0 -3,0 ,96972 582.2 .00135 ,O0055] .03159 ,000670 1.29

28.0 -3eO .97757 584,2 ,00098 *000_73 *99

3_.0 -12.0 *?7477 _82.9 *00099 ,000477 .00087 ,000q20 1.0_

_2.0 -12.0 .77477 582,9 ,00099 ,000_77 1.13

30.0 -12.0 ,97b_5 58_,2 .00117 ,000564 .00115 .000555 1.27

fg.O -t2,_ .97813 58_.g .0009fl .000_T3 [*07

17,5 -11,0 .97_7 584,9 *00117 .00056_ 1.27

15.5 -2._ ,97701 58_,5 ,00117 *00056_ 1.16

1_.5 -2e5 *97365 981._ *00098 .000_13 ,00019_ *000_3 1,15

17.5 -2.5 ,97196 502,5 .00111 *000535 ,00103 ,000_97 I*|_

18.5 -2,5 *97069 58_,2 .00115 ,0005_9 I 100129 *000622 11_6

19.5 -2.3 ,97252 581.5 .00117 .00056_ I .O01II ,000535 1.27

_0.5 -2.3 .97140 581.2 ,00118 .000569 .00113 ,000545 1,28

21._ -2,5 .97389 583.5 .001]7 ,00056_ ,O012q .00059B 1e27

22.5 -2.5 .97309 502e5 ,00100 eO00_82 ,00097 ,000_68 1.01

23.5 -2,5 .97309 581,5 .00101 ,000_87 ,00099 *000477 I.02

2_.5 -2.5 1.08,97_77 582.5 *00099 *000_77

_Q.59 0 ,9_355 61&e9 .00813 .O03g_O 1.33

8.55 _ ,96692 612,9 ,00852 .00_i08 _,39

4,55 o ,97028 517,5 .0093_ ,00450_ ].¶3

3.55 O .96131 b13.5 e0097/ .00_7t| .00_83 .0047_0 ].6l

2*55 n+ .9628] hi0.2 .0i03] +00497] ,0]03B *003005 ]*_8
1.55 3 ,91758 586,9 *O12_H .0050}_ ,012_2 ,005892 2.0_

.55 3 .9_305 593.2 ,00857 .O0_t_2 1.67

10,55 _5 ,95851 595.2 .00558 .002691 i.}9

6.55 _5 ,96131 593.5 .00_8_ .002835 l,Z5

_,55 45 ,96}31 593,9 ,00590 e002_45 },26

_,55 45 .93328 580,5 ,0071_ *003_W3 1,52
35.0 -I.0 ,9_393 562,9 *00067 .000323 ,00061 .00029_ .84

3q,0 4,0 ,95739 573,9 ,OOt3_ .0006W6 oOOl_fl .00_71_ [.35

3_.0 5,0 ,9635_ 577,5 .00127 ,000612 .C,0127 .000612 i._6

34.0 6,0 .96916 580,9 *00128 .000611 .00128 ,000_17 1,3fl

3_.0 6e0 ,97028 581.9 .0012w .000598 i,Ol

3B.O 1.0 .93_0 558.2 *0009_ .000_68 .00096 .000_63 1,01

3_,0 2,0 ,93665 563,2 .00123 .000593 1.32

4_.0 8,0 ,97&21 583,5 .00111 ,000535 ,OOil3 .000545 1.12

_4.0 6.0 °95299 576,2 ,00|05 *000_06 .O0}Ob ,000511 ,85

_,0 4.0 .9&898 571.2 ,OOll_ ,OOOSfiO ,00]16 .000559 1,13

_Q.O 2.0 *05571 571.5 *00090 ,000634 ,00093 .000_8 ,93

44._ 1,0 ,95178 570.2 .00129 ,000622 ._0128 .000617 [.33

t0.55 90 .95122 568*5 *00122 .000588

6.55 90 *95234 569,5 .00110 .000530

_,5_ qO ,95010 567._ .00110 *000530

2.55 90 °9372t 561,9 *00137 ,O00b_t

8.55 183 ,9B93_ 586.9 ,00017 .000082

6.55 180 .96860 575.9 ,00026 ,000125

_.55 180 .95963 570.2 .00022 ,000106

3*55 180 ,95627 558.2 ,00030 ,000145

2*55 180 .95907 570,2 .00029 ,OOOIWO

,55 180 ,08037 582,5 .00019 ,000092

.76

.76

t_
I

ro
o
DO

aThermocoupte locations for which z and/or 0 stations are provided are for models; x and y stations for these models are

measured from model origins.

b h measured in Btu/ft2-sec-°R.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PBOTUBERANCE SHAPES; 5 - 1.50 IINCHES - Continued

13. 2.8-inch-diameter cylinder swept back 450 - Contsnued

(g) M = 4.44; R = 4.57 x 106

Te h h

x, In. y, in. z, in. _, deg T_ Tw' OR h NSt hc NSt, c _ _LL
(,) (a) _o) (b)

2.0 .C .95065 581.2 .00135 .000341 1.01

Z2._ ._ .94297 57_,9 ,00125 .000315 1._9
20.5 .U .9_516 577.2 .00521 .000305 1.52

28.c 12.0 .93913 574.9 .00138 .000348 1010

28.0 4.G .9_352 575.T .00126 .000318 1.50

28.0 ._ .94297 575°2 .00126 .0003t8 1.31

20.5 -5.0 .94571 576,5 .00125 .000315 1.51

24.5 -5.0 ,94461 576.5 .00121 .000305 1.64

30.C .O .95065 578.2 .00078 .000197 .00087 .000220 .85
31.0 12.0 ,94187 57_+9 *00116 .000293 .93

2.0 -12.0 ,95204 581.5 .00125 .000515 1.15

2.0 lZ.0 .95010 582.2 .00|37 .000346

12._ -12._ .94955 578.5 .0011_ .00029_ 1.23

12.0 12.0 .94132 _76.5 .00138 .000548 1.10

_0.0 i.0 °93639 573.5 .00240 .000606 2.86

_1.0 2,_ .92323 554.9 .00198 .000500 2,56

_2.0 2,0 .91062 558.5 .00281 .000709 .00278 .0007C2 3.35

_2.0 3.0 .92323 566._ .00199 .000502 1.79
32°0 _.0 .9_132 57_.9 .00127 .00032[ k.10

34.0 ].0 .90514 550.2 .00070 .000177 .83

3_.0 2.0 .89472 548.5 .00261 .000659 .00223 .000565 3.11

34.0 3.0 ,90897 557.5 .00212 .000535 .00200 .000505 1.89

36.0 .0 .9179_ 556.5 .O01lO .000278 .00115 .000290

_8.0 .0 .89143 54_.2 .00171 .000432 .00160 ,000_04 2.31

40,0 .0 .89307 545.2 .00182 .000_59 .00185 .000_67

4_.0 12.0 • 94571 577.9 .00127 .000521 1.07

_2.0 .0 .90075 553.2 .00206 .000520 .00202 .000510 2._2

44.0 .C .91720 563,2 .00202 .000510 .00206 .000520 2.43

_8,Z, .C .92871 56_,5 ,00195 .000492 .00196 .000495 2.22

52.C .0 .93310 572.5 .00197 o000_97 .00197 °000497 2.14

52.0 12.c .94681 578.5 .00127 .000321 I*05

55,0 ,0 °93913 576.2 *00$96 .000_95 +00196 .000_95 2.58

58.0 .0 .94352 576.2 .00173 .000437 2.06

58.0 12.C .9_900 579,_ .00126 .000318 1.07

58.0 -12.0 .95119 5_9.2 ,00113 °000285 1.06

44.0 -12.C .95119 579.2 o0010_ ,000273 1.23

_6.0 -8.0 .94790 576.0 .00111 .000280 1.26

3C.0 -3.0 ,91226 559.2 .D0211 .000532 2.67

9_*_ -3,C .91062 559._ .00203 .000512 .0019_ .000495 2°45

_2.0 -3.@ .91720 563.5 .00188 .000474 .0018_ .000464 2.54

_0.0 -3°0 ,94297 577,2 .001_1 .000356 .O01k9 .000376 1.91

2B.D -3._ .948_5 579.2 ,00121 ,000305 1.46

)G.C -12,C .9_681 577.5 .00125 .000315 .00)01 .000255 1.14

)2.0 -]2.0 .9_626 576.5 .00110 .000278 1,31

3_.C -12.0 .9_gO 577.5 .O01kO .O002_B .00109 .0002_5 1.00

19.C' -12,5 ,9_845 578.2 .00107 .000270 1,27

17.5 -It°_ ,94790 577,2 ,00117 eO00295 1.39
15.5 -2,5 .9_900 579.9 *0013_ .000338 1.61

16.5 -2.5 .94516 577.2 .0013_ .000338 ,00129 .000326 I+60

17,5 -2°5 .94&07 577.9 .00130 .000528 .00116 .00_293 1.76

_0.5 -2°5 °95065 580.2 .001_5 .000356 .OOlSi .000381 1,71

19,5 -2.5 .94_07 575.5 .00125 .000315 .00118 .000298 t,_9

20+5 -2,5 .94297 576.9 .00130 .000]28 .00119 .000300 1.41

21.5 -2.5 .9_736 576=9 ,00106 .000268 .00117 .000295 1,43

22.5 -2.5 .9446! 576,5 .00121 .000305 .00|15 .000290 1,44

23,5 -2.5 ,94_07 576.5 .00121 ,000105 ,00117 .000_95 l.b_

_4.5 -2°5 .9_626 576.9 ,00125 ,000315 1.49

IQ.55 0 °95503 599.2 .01092 .002755 1.3_

8.55 0 .95568 601,2 .01108 .002796 i=36

4.55 0 .95997 605.2 °01210 .00_054 1.49

3.55 0 .95558 _°9 °012&5 .0031_2 °01_55 .003|67 1,53

2.55 0 .9_297 596.5 .01921 .003334 ,01347 .003399 1.62

!.55 0 ,91052 578.9 ,01519 .003833 .01473 .003717 1.87

• 55 0 .91665 579.9 .01129 .002_49 1,39

I_.55 &5 .9_790 589.2 .0_716 .001807 i,]5

6.55 &5 .9_845 590.5 .00764 .001928 i°22

4.55

2.55

A5 ,94955 591.5 .00767 .001936 1.23

45 ,92981 581.2 .00835 .002107 I°34

_.0 -I,0 .9155_ 55_.2 .00065 °00016_ .00051 .000129 .79

3Q.G 4,0 .9509_ 569,5 .00153 .000386 ,00177 ,000447 1.38

3_.0 5,0 .93_ 5_3.% .00152 .00038_ .00153 .0003_6 1,97

54,0 6.0 .94352 577.2 .00135 .0003_3 ,00137 .000346 1,16

36.0 5.0 .9435Z 576.9 .00136 .0003_3 1.23

38.0 [,0 .90_78 551,5 °00082 _000207 +98

58.0 2,0 .905_8 552.5 ,00161 +000406 1.92

_4.0 8e_ °94681 577.o .00126 ,000318 ,oOl30 °000328 1.12

44.0 6.0 ,9347& 571.2 ,00136 ,000343 *00136 .000343 1.23

44,0 %.0 .92159 562,2 .00138 .000348 .00132 .000333 1.24

k�.0 2,0 .92652 56_,9 .00095 .0fl02_2 ,00100 .000252 I*i_

44.0 1.0 .92523 553,2 .00128 .000323 °00153 .000336 1,45

10.55 90 .951&5 569,2 .00156 .000343 .70

6.55 90 .93529 571,9 .00137 .0003_6 .71

_.55 90 ,93145 567,9 .001_6 .00034_ .TZ

2.55 90 .92525 5_3.2 °00138 ,000348 ,7_

aThermocoupte locations for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from model origln_.

b h measured In Btu/ft2-sec-OR,
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 • 1.50 INCHES - Continued

13 2 B-inch-diameter cylinder swept back 45 ° Ccmhnuc, d

(b) M - 4,44; R _ 3.18 x 106

Te _ b
x, In. y, in. z, in. _, des _ Tw, OR h NSt he NSI,c _LL

2.0 .0 .96_89 58_.2 .00103 .000370 .95

12.0 .0 .95928 577.2 .00102 °000366 1.17

20.5 .0 .9570_ 577.9 oOOlOl ,0003_ 1.16

28.O IZoO ,95153 577.2 .00103 o00037C, loll

2_.0 .0 .95_83 5_.5 .O00B3 .000_98 .91

20°5 -_.0 .95759 57_o9 .00103 o000_70 I.l_

Z_.5 -5.O o_5704 579.Z .0_I01 o000363 1.26

3O.O ,0 .95694 577.9 .00C79 .0002_ ._oCgt .OOO327 .96

31.0 lZ.O .95373 5_.5 .O0O9O .000_3 .98

2.0 -l_,e .9S25_ 58_.9 .00111 .0C03_9 l°17

2.O t2.0 .9_979 581._ °00109 .D00391 l.O_

I_.0 -12.0 .761_ 581._ .OOlO_ °0003_ 1.15

I_.0 I_.0 .952D8 577.5 .00121 .00C_3. 1.13

3O.O i°O .9_327 57_.Z .OOtgl .00068e 2.27

3_.C _.0 o92_50 56S.5 .00193 °000_3 2.1_

32.O 2.0 °_1573 _5_.2 .0022_ .000_ ._C220 .000790 2._0

3Z.O _.0 .9295O 565._ .ODl61 o00_5_ !.7_

3Z.O b.O .95_18 5_._ .00102 .00036_ l.t2

3_._ 1.0 .glSIB 55_.9 .OOO67 .0C02_I .74

3_.0 2.O .9C086 55O.2 .00_2_ o000_19 2.51

3_o0 3.O .91_63 55_.2 .00176 .OOO632 .0_:57 .0_05_9 2.O5

36.0 .0 .928_0 561.5 .OO37O oC0132_ ,0n_75 .0013_6

3_o0 .0 .9O8O2 5_.9 .00J35 ._00_5 ._(,_2_ .00_5_ iob3

_B.O .0 .73_b6 5_.5 .OOibC .00057_ .OOtbl .C00578 2.OO

5_.0 t_.O °9592_ 5S_.5 ._0102 ,0003_5 1.07

55.O o_ o9_933 5_°9 .OOI_O .OOO5O3 oO_l_O ,¢00_0_ _.77

58.O .0 .95%39 5B0.5 .OOlSb .O¢O_D 2.O5

5_o0 I_.0 .96_3_ 5_Io2 .0_i02 .O003bb 1.12

58,O -i_.O *_6310 582.2 .OO1O7 .CO_ _._i

4_.0 -l_.C ¸ o9_75 58_.2 °OOtl_ .000_2_ I._8

36.O -_.0 .961_ 5S_.9 .O0O99 °O003b_ 1.30

36.O -3.O .920i_ 55_._ .0017_ .O00_S 2°_8

3_._ -3.O .91_2B _58.5 .0_165 .COC592 .0C_7 .000_6_ 1.83

3O.O -3.O .95373 57_.9 ._01_i .000_9 ._i_7 .0_0_20 1.39

28.0 -3.O o9_089 _81.5 .OOiO0 .0003_ _.i0

._592_ 5_0.2 .OO1O1 .000_3 o_,_7 .0_0_12 1.25

32.O -12.0 o9592_ 5_C.9 .O01O1 .000_ ].ll

3O.O -12.0 _._.9603_ 581.9 .OOll9 .OOO',27 .C(IC5 ._0S37C ¸

fg.0 -12,5 .96089 5BI.2 *OOlO0 .000_ i._

17.5 -ll.¢ .95?79 5_i.2 oOClOl .0003C3 1.28

15._ -2.5 .96O89 5_I.Z .00102 o000_ 1.26

I_.5 -2.5 .95_0_ _7_._ .OOlOl .CO0_? _._

i_o5 -2.5 ,956_9 579.2 .OOlOl .00_,? _,_0

18.5 -2o_ ._5_ 5_2o9 .00_00 .C00_59 ,_121 .0_0_ 1.23

l_._ -2,5 .9559_ 57S,_ ,0010_ .000_ ._OC_ .C_0330 lo2S

Z2.5 -2.5 .9_b_9 5_.5 oOOlO] .0007_3 .00C96 .00_5 t.]l

23.5 -2.5 .956_9 _79.2 .00_01 .000_6_ _ ,_0097 .0_0_ _.23

2_.5 -2.5 °_5869 _7_._ ,0_00 .00_35_ I.l_

I_.55 0 .9531_ 5_b.5 .00_98 .00322_

_.55 _ .95539 _.D .O0_e_ .0_326_

_,5_ _ .95_I_ 6O2.2 .0098_ .C03_?

_.5_ 0 ._5318 D99.5 .OlOlt *003_3_ .r'l_C .0n_62

2.55 _ ._| 5_.2 ,C_O_ .00_4 ,11_ .C0_57

• 5_ 0 .92179 _7o2 ,OO898 .00_2_

[_o_ _o_

_o_ _o_

_o_ _o_

I

!.32
1.3_*

1.62

1.93

1.t4

I
II)
0
DO

aThermocouple locations for which z and/or _ stations are provided are _or models; x and v stations for these models are

measured from model origins.

b h measared in Btu/It 2-sec-°R.
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2o9

4-
C_
0
OJ

I

x, in.

z. 3

i 2, )

2c,b

2e,S

28, Z:

20,5

24*5

31,0

2,C ¸

2,C ¸

_2,(

]2,C

3_,0

3L,0

32,O

33,O

_4°_

3_,('

4C°C

44,_

42,0

44°:

_S°::

52°n

52,C ¸

55°C

58,O

58,E

3_°C

36,O

32,O

_0°0

2a_

34°2

32°C

3 ::;•0

19,0

:6,5

17°5

18,5

19,5

_:_
2z,5

2),5

2_,5

3,*,9

34,0

36,0

38,0

38.0

44,0

44,9

44,0

TABLF; IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; f) - 1.50 INCHES - Continued

13. 2.8 inch diLIII_('tel cylind('I sv.'I'i)tInlvk 45 !> C(irl(ludvd

(i) M = 4.44; H _ 2.10 x tO 6

Te o R he h h
y, In. z, in. _, deg ,IT Tw, h NSt Nst'c Foo _LL

(=) (al (bI _b)

.c, .96800 585,2 ,00070 .000)82 .93

.c, .96138 _80.5 .0005_ .000_49 ,_0

,_ ,96_;_ 582,2 ,O00b_ ,0003_9 i.12

12.0 .95862 579.5 ,00070 ,000382 l._?
4.0 ,96303 581.5 .00055 ,O00}CO ,99

,0 ,962_B 5BO,S ,0005_ ,0095[I .'T

-5.C ,96469 582,2 .00053 .000_89 .85

-5._ .96a14 501,5 .00058 .0003]? .78

.0 .95917 579,2 .00056 ,000506 ,0006C I .000327 ],08

12.0 .96138 580.9 .00051 .000278 1.00

-12.C .9691C 586.2 .00063 .000344 i,i]

12,0 .95579 584,5 .0006_ ,000360 [,03

-12.0 .95855 58_.9 .00053 ,000289 .88

12,0 .959]7 579,9 .0006_ .000949 1.02

1.0 .9q869 577.5 .00_35 .000_37 1.82

2°0 ,93600 57_,9 ,00136 .0007_2 i,B_

2.C .92166 559.9 °00]62 ,000884 ,00155 o0008_6 2.8_

3._ .93q90 _66.2 .00[08 .000589 I._o

2.o .9052} 550.5 .0011_ .000_33 1.90

3°0 .91890 556.9 ,O0tIi .000_08 1.73

,C ,9_35 5_.9 ,00065 .000_55 .00070 .0001302

• 0 .9[835 555.9 .0009_ .000_97 .000B_ .00045B I.Z}

.0 ,91725 555,5 ,00092 .000502 ,00090 .000w�l

12.0 °96579 583.5 .00051 ,000Z?8 1.0w

.@ .91945 556.5 .n0106 .000_78 .00lO0 ,0005_6 1.7_

• 0 .95325 565.2 .00080 .000u58 .00087 .000_75 1.68

,0 .94207 570,2 ,00101 .000951 ,00lOl .C0055] 2.02

°C .9_814 57_.9 .00093 .000_08 .00093 ,C00508 1.86

12.:_ .9652_ 583,2 ,0005_ .000295 1.08

.0 .9553] 577.9 .00071 .000387 .00071 .000387 I.a5

.0 .962_B 582.5 .00077 .000a20 1.57

-12.c ,96910 585.2 .00076 .000_15 _.55

-12.C ,97]85 5@6.9 .00046 ,000251 ,9_

-8.0 .96855 58_.5 .00050 ,000273 1.02

-3,Q o92_42 559,9 .0_105 .000573 1.98

-3,0 .93_90 565.9 .00102 .000557 ,00098 .000535 1.9_

-3,0 .96028 579,9 ,00063 .000964 .09070 .000382 .9_

-3.3 °96800 584.2 .00_51 .000278 .85

-]2.0 .96_90 583.5 .0005_ .000_78 i,0_

-12,0 ,96o34 583.5 .00051 .000278 ,85

-12._ .96800 584.5 ,00051 .000278 .00059 .000322 l.g0

-[2.5 .96800 584,5 ,00077 ,000_20 i._

-1£.3 .96690 583.9 .00055 .000289 °98

-2.5 .96B00 58_.5 ,000_5 .0009_4 .90

2.5 .96_69 5_I.9 .DO05B .000517 .00052 .DO02B_ _.12

-2.5 .96359 581,9 .0006_ o000349 .00053 .030289 .88

-Z.5 .96965 585.2 ,0005_ .000295 .78

_Z.5 .96359 58&.2 .00056 *00_506 .000_5 ,QQO2Wb .9_

_2.5 .96248 5Bi.2 .00052 .00028_ .73

-2,5 °_6690 583,5 .00053 .000289 .00065 .000355 °98

-?.5 .96359 58i,5 .00055 .0003C0 .0eeoc .O00262 _,0a

2.5 .96&14 58],9 .00062 .000338 ,00059 .000322 .87

_2,5 .96579 582,9 .00052 .000284 ._

10.55 0 .953]0 592.2 ,00673 .003673 ].22

8*55 0 .95586 5_.2 ,00687 *005749 :,24

qo55 0 .05752 596.9 .00747 .004077 i._E

3.55 o .95200 593,9 ,0076z .004159 ,00771 .00_208 1.3_

2,55 O .93656 586.2 .008_4 ,004606 .00867 .o0_732 i,_3

1.55 0 .90015 567,5 ,010_6 .0ot708 ,00985 .005376 1.8q

°55 0 .92221 572,9 ,o0593 ,003236 1.07

i0.55 _5 ,9_0_ 5_2,2 ,O0_ZZ .002503 .99

6.55 45 .94759 58_.5 .00_53 *002_72 ].;77

4.55 45 ,9_B14 58_.2 .00a38 .002990 ],03

2.55 45 ,92497 571.9 .00513 .00Z800 [,2L

5,0 .85200 575.9 ,00075 .0Oo_09 .00077 .000420 l.Ol

5.0 .96028 5@0.9 *00066 .00036L) .00067 .00036& *89

6.0 .9_917 579.9 ,00057 ,000_1] .77

i*0 .92663 558,9 .0004| .000224 .72

2.C ,92276 557*9 ,00062 .000338 1.22

6.0 .95421 576,2 .0005_ .000_95 .00055 .000300 [.06

4.0 .93987 569.2 .00079 .000_ .00072 .000193 1.4_

2,0 .94373 569,5 .00046 .00OZS[ .0_05[ .000_78 °88

1.0 ._40_2 567.9 ,00065 ,00035!, ._0067 ,o00366 l.l_

10.55 9O ,9_6_ 566.5 .O007_ .ooo_o_ .56

6.55 90 .94152 569,5 .00076 .000_15 .58

e.55 90 .93931 569,5 .00085 ,000_64 ,56

2.55 90 .92805 562.5 .0009| .000_97 .69

2,55 ]80 ,95862 577.9 .00025 .000136

aThermocouple locations for which z and/or _ stations are provided are for models; x and _r statioz)s for these models are

measured from model origlns.

b h measured _n Btu,,'ft_-sec-°R.
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TABLE IV. - BEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 - 1.50 hNCHES - Continued

14. 30 ° Cab|eway

(a) M _ 265; R = 397 x 106

Te _x, in. y, in. z, in. _, deg 'r[ Tw, oR h N$t h c Nst,c

(a} la} (bl. {b}

2.0 .0 .9§]00 5410,2 ,00472 *000663
12,0 • 0 * 9_875 577,5 *00454 ,000638

20.0 tZ°o

28.Q +.0

30.0 .o

31.0 Iz.o

34°0 .0

2.0 -12,0

2.0 12,0

12.0 -]2,0

12.0 12.0

30,0 i*0

31,0 2.0

32,0 2,0

32.0 3.0

32,O 6.O

5_.0 1.0

34.0 2,0

34*O 3.0

36,0 o0

38*O °0

40.0 ,0

_*0 IZ.0

',2.O ,0

_*0 .0

_8.0 o0

52.0 o0

52*0 12.0

55.0 ,0

58.O ,0

50,0 12.0

50,0 -12.0

64*0 -12,0

36*0 -0.0

36*0 -3*0

3_,0 -3*O

32*O -3.C

30,0 -3,0

20,0 -3,0

3_*0 -12.0

32.O -12,0

30,O -12,0

19.0 -12.5

17.5 -]i,O

17.3 -2.3

I_.3 -2.5

17o3 -2.3

18,5 -Z,3

19.3 -2.3

36.0 -16.0

36,0 -12.0

32.d -:t_.6

32.0 -16.0

52.0 -14.0

32*0 -i0.0

28,O -i_,o

28.o -12.0

26.0 -12.3

22.0 -12.5

ZJ*5 +ll*O

)_,0 -1,0

34,0 6.0

3b.o 6.0

30,0 1.0

3a,o 2.o

_+.0 4,0

_._,°o 2.0

_4.0 I*0

J2,O 7,O .66

0+o 7,0 ,66

1,5 7.0 .66

12,0 6.2 Io00

s.o 6.2 1.0o

1.3 6°2 ] *00

lZ,o 3.6 1.o0

8,0 3._ 1.00

1.5 3.6 1.0o

12,0 1.3 1.00

a.o i.o i.oo

1._ _.0 i.oo

1*02

• 92735 55T.2 *00278 ,0OO391 .60

.97916 5$1,} .0OOB7 .OOO122 .)J

,94706 575°2 °00309 .0005_7 ,00391 *000349 *06

• 92116 563.2 ,00523 ,000733 1,1_

.93073 )b6,_ *00_#_ o000622 o00441 *O00620 _,ob

• 95325 380.9 .00_63 .000651 1,02

• 9504_ 379.5 .O0_V3 ,000665 .99

• 9504_ 5?9.2 *00_60 *000_46 .90

°94706 577,9 lO0_T4 ,000_6 *00

,94a81 374,5 .00427 *O00bO0 .97

• 9_073 568*2 ,00_81 ,000076 1,09

.92735 565.2 ,00_63 *0006_I +OO&SB ,0006_] 1*07

,92510 565.2 ,00502 .000705 1.09

•92433 30_*9 *00503 °000707 I,_I

• 92960 567.2 °00_96 ,000697 *00500 ,000702 L*ll

• 92848 5bb*2 .00_82 *O00bT7 ,00_81 .00067_ 1,0b

,92679 565.5 *0040_ .O00681 *00_81 °000636 _°Ob

.93242 568.2 *00455 ,000_39 *00455 *000639

• 93411 _69.5 *00_6_ ,0000_2 .00_65 *O00b_ Z°OU

.93523 568.9 ,00_39 *000617 ,00430 *000615

°95636 575°9 *00607 *O008_3 1.3_

• 93636 570*5 *00_45 *000625 ,OOZe& *000623 2.0_

• 93805 570.9 *00_49 .000631 ,00_49 ,000631 1.O3

• 9_087 572,9 .00448 .000629 *O0_a_.B *000_29 1,0_
.9_368 574°9 *00_61 ,O00b_8 *00_6Z .0006_0 _*03

.94312 §79*2 ,00573 ,0008_5 1.29

.9459] 576,5 ,00665 ,000653 *00465 ,000653 1.0_

,947_2 577.2 *00_59 *0006_ .96

• 9_01 580.5 .00582 .OOOBtB t.17

• 94593 580.9 .00566 ,_00?95 i*2_

,93974 57b.2 .00559 ,000785 1,30

• 93805 571,2 ,00458 ,O00b_3 1.09

,93242 568,2 .00_5_ *0006_8 J.08

• 92791 565*2 *00_47 *000628 *004_6 ,O00627 _*07

,92566 56_.5 *00_70 .0006_0 ,00+-65 ,0000_ 1,0_

• 9_243 _72.9 *00_32 .000607 ,00_ ,O00bOB *_B

• 97634 579.9 *00084 *000lib .19

• 92904 568.9 *00538 ,00015b *00538 ,000756 1,23

• 92622 _b_,9 °00690 ,000700 *00_89 ,0006_3 _*_4

• 92566 562°9 *0043_ °000610 *00_36 °000613 ,90

• 9_35_ 579.9 .00761 .001069 1,62

• 959_5 603.5 *00702 ,000906 1._7
• 95809 389,2 *00573 *000805 1.21

,9b_21 59_.2 ,OObO0 *0008_3 °00_9_ ,000_3 l*)b

• 97353 614*2 ,00636 .00089_ ,00693 ,00097_ 1.39

• 99300 593,5 *00202 .00028_ ,00183 ,000257 ,W_

1*00901 _9b,9 *00037 ,000052 ,08

• 94537 572.5 *00367 .000516 ,89

• 93_29 571*2 *005_2 ,000810 *00§74 *00080_ 1,$_

_95325 579,2 *_041_ *O00Sg_ *00419 *000589 _99

.9_019 535.2 ,00397 *00055E ,00399 ,OOOSbi .91

,93918 370°2 *00401 *000563 ,00391 ,0005_9 *97

• 9_030 578,2 ,00593 .0008_5 1,_6

,94143 574.5 ,00477 ,000670 _,09

•93017 5_8,2 .002_5 *0003_4 *_8

• 9&368 583,5 ,OO_60 *00064_ 1*00

• 9363b 575,2 *00_8_ *000822 *00_7 ,000769 i*31

• 93803 581,5 *00100 .000140 *_J

•931_5 566*5 *00426 *000599 ,00_27 ,000600 _*I0

• 92848 566,9 *00_82 .000_77 .00_06 ,000_83 t*ou

• 92960 567*5 *00_8t ,000676 *00_1 .000676 1.05

,93298 570,2 ,0050! *00070_ 1.10

• 93298 568,5 *00W65 ,000653 1.09

• 93411 569*5 ,00_56 ,000641 1.04

• 9_255 576*5 *00502 *000705 *00503 ,000707 l.tt

• 9_1_3 513.5 *00_62 *0006"9 *o0_1 *ooo_0 t,0_
.9)938 572°2 .00_51 °OOOb_ *00_Sl °000b_5 J.O_

,93805 5T]*2 *00_44 *00062_ ,00_) ,0006_2 t*O0

,93001 371.2 ,00431 ,000605 .00_31 *00060_ 1*05

.96790 6}2.2 °0iO75 °00_510 ,01070 *ODJSO_

• 968_6 61_.9 *01009 ,001530 ,01093 .00t5_6

•96452 613.2 .0llSl .001659 *Ol17a *001655

,94312 579,2 *005_2 *000?90 *00563 *000791

• 94368 578*9 ,00510 *000717 *005_7 ,00072_

.93692 57_.9 *00511 *000710 ,00512 ,000719

.95_9_ 593,2 ,00302 .Q00537 ,OO&23 ,00059_

• 95213 587.2 *00422 *000593 *OOW09 ,000_75

•94908 570.2 ,O0427 ,000600 *O04Z[ *00059_

• 95663 582.5 ,00_20 .000599

• 95607 585*5 ,00_23 ,00059_

,95382 580.2 *00_25 ,000597

I

0
Po

aThermocoupie locations [or which z and/or J stations are provided are for models; x and y stations for these

models are measured [rom mode[ origins,

b h measured in Btu/ft2-sec-OR.
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TABLE IV. - HEAT-TRANSFER MEASUHEMENTS POR VARIOUS PROTUBERANCE SHAPES; 6 • i.50 INCHES - Continued

14. 30 ° Cableway - Contlnued

{h) M - 2.65; R - 2.56 x 106

x. in. y, in. z, in. _, des Tt Tw, OR h NSt h c Nst,c

(a I (_ {b) (b)

2.0 ,9 ,96770 582,2 *00306 .000666 °97

i2.0 ,0 *96373 578)9 ,00291 )000633 ,97

28,0 12.0 m94S_3 564*2 .00187 .000_07 ,60

28.0 4,0 1,00793 593,9 ,000_9 e00010? .16

28,0 ,0 1,01019 595,2 ,00042 ,000091 ,14
30o0 .0 .961_6 577*9 .00296 .000644 .00297 .000646 1.06

31.0 12.0 ,93483 564,5 *00379 .000824 1.23

34.0 .0 ,94673 568,5 ,00299 ,000650 =0029B .000648 1.07

2,0 -12,0 .97053 583.2 e00_98 .0006W8 *97

2,0 [2.0 .96713 _Sl*S .00327 ,0007It 1.00
12.0 -12.0 .96713 580.9 ,00297 .000646 .99

12.0 _2*0 .g_203 5TB,9 .003|0 .000614 .96

30.0 l.O °95976 582.2 ,00279 .000607 .94

3lo0 2,0 ,94616 573,2 °00341 *000742 1,16

32.0 2,0 .94390 567*2 *00517 ,000690 ,00515 ,000685 1.14

5Z,O 5,0 .94050 569.9 *00343 .0007_6 t,L6

32.0 6.0 .94050 572.5 .00323 .000705 ].05

3_e0 le0 ,9_360 569*2 *00510 e000674 .00312 °000679 I,07

3_,0 2,0 ,94333 568._ .00312 .000679 eO03tl °000676 _.03

5_.0 3tO .94276 567._ .00315 e000685 ,00312 .C00679 I°0_

56.0 ,0 ,96786 569*9 ,00299 .000650 ,00299 ,000650

38,0 °0 .95015 571,2 ,00302 ,000557 ,00503 ,000659 i,02

40.0 ,0 .95126 571.2 °00280 °000609 ,00279 ,000607

_4.0 12.0 .95070 576,5 .00408 .000887 1.35

_2.0 .0 .95Z40 577,5 .00288 .000626 .00288 .000626 ,gs

_4,0 ,0 .95353 572,9 ,00296 ,000644 ,00296 ,00064_ 1,05

4S°O °0 *95750 575.2 °00293 °000657 °00293 °000637 ,99

52.0 °0 .961_6 577,5 .00294 .0006&0 .0029_ ,000640 ,97

52e0 12,0 ,93636 579.2 ,00385 ,000837 1,29

55e0 ,0 .96203 5?8*2 .00298 e00064B °00298 ,00064S °99

$8,0 ,0 .96543 579o9 .00291 .000633 .96

58.0 12.0 .95750 _80,2 .00398 .000866 1.27

58.0 -12.0 .96033 580.9 .00379 .000824 1,29

_4,0 -12.0 ,95580 577.5 ,00374 ,00081_ 1.37

36.0 -8.0 .95693 574,2 .00286 .000622 l.O0

36,0 -3.0 .9_956 570.5 .00315 .000685 ].13

34,0 -3,0 .94_46 572,5 ,00290 ,000631 ,00289 .000629 1,01

32,0 -5.0 ,94165 566.9 .00315 .000681 .O030S °000670 1ell
30.0 -3.0 ,95920 579.2 .0029q .000650 ,00295 *0006_2 1.0|

28.0 -3.0 l. OOS_9 593,5 .00046 .000100 .17

_.0 -12.0 ,94560 573.g .00367 .00070_ .00368 .000800 1.2S

32.0 -12.0 ,94220 56709 .00342 ,00074_ ,00355 .000729 1.21

30,0 -12.0 ,94|63 565*9 ,00290 *000631 °00290 ,000631 .99

19.0 -i2.5 .94730 578,5 .00519 *001129 1.77

i_.5 -11.0 ,9716_ 591,5 .00513 ,00111_ 1.71

15.5 -2.5 ,97_B0 _SS,9 °00399 eO00S6S lena

16.5 -2.5 .97903 592*9 .00396 ,O00B6l .00389 .0008_6 1,32

17.5 -2,5 .98866 606.9 *00&13 ,000_98 °OOW20 oO009l& I,37

18.5 -2,5 1.02549 604,2 ,O00Sl .000176 .00067 .0001_6 °27

36.0 -16.g .96375 575,5 .0023L .000502 .85

36.0 -12°0 .9_73_ 5?2,_ *00370 °000805 .O03Bi .000829 1°27

32,0 -18,c .96996 580,9 ,00265 .000576 .0027l .000_89 .93
32.0 -16o0 o9_86 5?9.5 .OOZSS .00056_ ._n2_o .000966 .S9

3_.0 -1_.0 .95580 57_.5 .00261 ,00056S ,0025_ ,000_53 .90

32.0 -lO.C .95296 583,9 .00389 ,0008_6 1.32

28,0 -14,0 .95693 575*5 .00330 ,000718 1,13
28.0 -12.0 .952_0 565.2 .00156 .000339 .56

26,0 -12.5 ,96260 585.9 .00316 *00068T l.lO

22,0 -12,5 .9569_ 578,9 ,00390 ,000S_8 ,003_1 ,000742 1,_3

_0,5 -ll,O _,00679 591,9 ,00029 ,000063 ,10

34,0 -1,0 ,94786 568,9 ,00298 ,000648 ,00299 ,000650 1,12
3_.0 _.0 .9_353 5_8*2 ,00337 *000733 .00540 .000740 1.11

34.0 5,0 .94220 567.5 .00338 .000735 .0033_ .000727 1,33

3_.0 6.0 .94503 569.2 *00311 .000676 ,00311 .000676 1.03

56.0 6.0 .94900 571.9 .00318 .000692 1.04

3800 _°0 .S4900 570.5 .00298 ,000648 1,0l

38,0 2.0 ,94956 571.2 ,00299 .000650 h04

_4°0 S.O *95863 578,2 ,00537 *000733 .00338 .0007S5 1.12

44,0 6.0 ,95806 _75.5 ,00293 ,000637 ,00285 .000620 .gs

44.0 4.0 .95580 574.5 .00297 .000b_5 .00297 .0006_6 1.00

4_°0 2.0 .95466 576.2 .00500 *000653 .00299 .000650 1*01

44*0 1,0 ,95656 573.q J °00273 *00059_ .00276 .000600 °99

12.0 7.0 °66 *97790 612.9 1 .0070_ ,0015_7 .00598 .001518
S,O _.0 .6b .eT?90 509.2 .007_ °001710 ,0Q789 .00111_

1,5 7.0 ,66 °97393 608,_ .008_2 .00_832 .O_S_9 °001825

12*0 6.2 l,O0 .96]46 58_,5 .00353 .000768 ,00355 ,000772

S.O 6*2 1,00 °96090 580._ *00370 .000805 ,00376 .00001B

1.5 6.2 1.00 .95410 576,2 .003?1 ,000807 .00358 *000779

]2e0 3,6 1°00 e97620 588.9 °00272 .000592 ,00278 .000605

8,0 3.6 leO0 .97225 584.5 °00293 .000637 .00292 .000635

1.5 5e6 1.00 ,9716_ 58302 .00_74 .000596 .00270 .O00_S?

12*0 1°0 1.00 .98016 592,5 ,002_5 °000533

S,O i,0 1.00 .97846 587._ ,00275 ,00059&

l,5 l°O 1,00 e97735 588.5 ,00_58 .0005_I

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these

models are measured leo. model origins.

h h measured in Htu/ft2-sec-OB.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 1.50 INCHES - Continued

x. in. % in. z, in, _, deg

,66

.6e

.6e

1,o0

1.00

I,OC

1,00

1 ,oo

i.o0

i,oc

] ,0o

1.0o

E

2.0 .0

iz.o .0

28.0 IZ.O

28.0 e..o

_8,0 .0

30.o .0

31.0 12.o

}_,0 .0

2,0 -12,0

2.0 12.0

12.0 -12,0

12.0 12.0

)o.o i .0 :

31.0 2.0

32.0 2.0

32.0 3.0

32.0 6.0

34.0 1.0

)4.0 2.0

3_,.0 3.0

36,0 .0

_8.0 *0

40.0 .0

_,4,0 12.0

_2.0 .0

_4.0 .0

_,B.O .0

52,0 .0

52.0 12.0

55.0 .0

58.0 .0

58,0 12.0

58.0 -12.0

_4*0 -12.0

30.0 -8.0

36.0 -3.0

34.0 -3,0

32.0 -3,0

30.0 -3.0

34.0 -12,0

32,0 -12.0
_o.O -12.0

19.0 -12.5

17.5 -11.o

15.5 -2.5

16.5 -2.5

I?.5 -2.5

96.0 -ib,O

35.D -12.0

32.0 -18.0

32,0 -_6.0

32.0 -i_.0

32.0 -10,0

28.0 -l_.o

28.0 -12.0

26.0 12.5

22.0 -[2.5

54.0 -I.0

3_,.0 _.0

3_.0 5.0

34.0 6.0

)e.c _.0

38.0 ].0

38,C 2.0

_.0 6.C

_,,+.o 2.C

12.0 7.0

8,C 7.0

1.5 ?.0

12.0 6.2

8.0 0.2

1.5 t*2

12.0 3._

8.C 3._

1.5 _.e

12.3 1.0

1.5 1.0

.96492

.96153

.98133

.96945

.96605

.96492

.96718

.98925

.99151

.9966O

1.00735

°98_55

.97ii_

.99203

.98755

.97963

.9_718

.979O6

.9?793

.93535

.ga133

.96718

.9_36

.96323

.96718

.971i_

.97o58

.9711_

.SB30Z

.9813_

.979O6

.97793

.93020

.98312

.937_

.93_16

.98302

.98139

.97_5_

1.00000

.997i7

.996_0

1.00565

io_0565

1.00395

aThermoeouple Iocation_ for which z and�or

models are measured from model origins.

b h measured In Blu/ft2-sec-°R.

14. 300 Cableway - Continued

(¢) M= 2.65; R - 1.29 x 106

Te ! NSt
T_ Tw' OR h h c

, , fb) (W

9890 590.9 *0015q ,000666

*98529 ! 587.2 .00137 ,00059_

.97567 579.2 .00106 .000_59

1.03620 610.5 .0002_ .OOD|O_

1.03733 I 611.2 .00037 .000160

.982W6 1587.2 .OOl6B .000?27 .00168

.95700 ! 576,2 .00201 ,000870

,96718 ! 576.2 .OOl3B .000597 .00138

.99577 592.5 .00151 .000653

,98981 590.9 ,00157 *000_?9

_98925 ! 589.5 .00149 .0006_9 1

.98359 _88.5 .0015 ? i000679 I

.98076 1 586.2 .00169 .00073!

.965W9 I 577.5 .00171 .0007_0

.96266 1 576.2 ,00172 .0007_ .00168

.960_0 1 57_.2 ,0016_ ,0_070#

,96153 ! 57&.9 .00169 .000731

.965_9 576.5 .0014[ ,O006_q .001_7

*96379 1 575,Z ,00156 1000675 .0015_

.96379 ' 57_. 9 .00156 .000675 .00154

.96775 577.2 .OOl4l .000610 .001_i

.9711_ 1 578,9 ,00137 ,0005_3 .00137

,9728_ I 579.5 .0013_ .0005_0 .0013_

.9728_ 58_.9 ,00212 ,000917

_9_a5_ i 580.9 • .0019[ .00058_ .00135

.q7737 5B2.5 .00159 .ooosoz I .00119

.982#6 585.2 .00137 .00059_ I "°°137

.98_i_ 1 586.2 ,00136 ,00058a .001_6

.97737 _85.9 ,00196 .000B_8 i

,98585 587.9 .0013_ .000588 [ .00136

.9909_ I _90.2 .0013_ .000571

.9779_ I 5,62 .00197 1000852

.98302 587.9 *00187 .O00BC9

,97963 1 590.5 .00207 .000896

.98133 583.9 .00130 ,000562 I

.9711& 578.9 .00137 .000593

575,5 .001_0 .00_6C6 I .o0130

575.9 .00157 .000679 1 "0°15_
5_6.2 .00159 .00066_ .0015_

583.9 .O01B_ ,0007_2 .00i8_

578.2 .00186 .0008C5 .00183

575.9 ,00150 .0006q9 I lO01_?

583.2 .0025_ .001050

59_.5 .00236 .00102! I

595.9 *00223 .0009_5 I597,5 ,00202 .00087_ .O019Z

60_,2 .00187 *0008CI9 .001?7

586.5 .0010_ ,000_i

581.5 .00190 *000822 .00179

589.9 .oo12o .000519 I .00126

587.9 _ .00120 .000519 .00122

581.9 I .0010_ .000_6 .00100

579.9 1 .00193 .000835

583.9 I .001_ .0006..0

579"2 I '00090 ,0003H9
589._ I00168 *0_0727 i

587.5 i ,00]66 ,000718 ,00116

576.5 *00136 .000588 .00137

571.2 .OOl_O ,000_92.000692 .00102575.2 .00157 .O00t/s ,00152

578.9 *00160 .00160

. I
NSt. c

I

• 96 I
°91

o68

• 16 I

• 25 I

.000727 l,l_, ]

.000597 1.05

• 97 I

1.28

1,16

°000727 1,32 I
1,0_

1,19 [

.000656 i,oB I
•000666 1.10

•O00_66 1• 09

.000610

.000593 1.02 I

.0005fl0

1.57 l

,00058_ *_9 (

•000601 I

1,02

•000593 ,9 &
•00058_ .93

1,33 1

• 000588 .98 [
.94 I

1.29 [

1.21

l,_*l

.93*88

.00060i 1.05 1

1.06

.000669 1.07 1.000666

• 000796 i*}9 I

• 000792 1.37 I

.00C'636 1.03

1.84

1.531.71

• 000831 1.37 1

,000_66 1._7 I

• 18 ]

• 00077_ I,ZB I

,8a

• 0005_5 .80
.00052_ ,92

*000_33

I:;g}
.09 1

1.26 1

00050Z 112 1• 000593 1.06

.0o0701 1.08 l

• 000658 l*OB (

.000692 1.13 I

1,07 1

• 91 i
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; _% = 1.50 INCHES - Couttnued

14. 30 ° Cableway - Continued

(d) M = 3.51; R = 4.07 x 106

Te h

x, ill. y, in. z, in _ deg ,rt Tw, OR h NSt rtc NSt,c _oo

(a} (a} Ibl (b)

,96545 _76, [_ ,00239 *000459 ,92

,9575Z 571,2 ,00259 ,000_97 1,10

.95016 564._ °00148 .000284 .57

,95695 571°9 ,00252 ° 0004Of* °00253 ,000%Bb 1.10

.9-_034 556,9 .002?8 .00053_ 1.10

,9_¢56_ 564*2 ,00228 °000438 ,00227 °000435 ,96

°969Q8 579,2 °00237 ,000455 ,96

,96488 579,5 e00225 ,0(]0432 ,89

,96262 _74°9 °00244 ,000&6B ,9g

)95582 970,2 ,00240 • (_O0_*bl ,93

,9T_525 571,2 ,0025} ,0004Bb _°0_

,99s_3 562°_ ,00270 ,0005t8 %,15

°93825 560,9 ,00254 °000487 *00251 ,000&82 1,07

,93_87 559,5 ,00272 *0005_2 _,06

,93260 557,9 °D0266 °000511 1,05

,9_93 563,9 °002_9 ,000_*_9 ,{)0241 ,000&b_ ,96

,9_Ii0 562,_ ,00_5 ,000_70 ,002_3 ,000_t,6 ,98

,99040 56],_ ,00254_ ,000#¢87 ,00252 ,000 ¢*8#_ ,98

,9_8#*6 56_,9 o002_3 ,000z, k.7 ,0023_ ,000(*&7

,9¢.129 _67°9 ,00294 ,000=*&9 ,0F)2_5 ,000'*St ,_&

,952_2 567°9 ,00225 ,000(¢32 ,002_4 .000430

,945f)3 _6@°5 *003_8 ° 00Q6_8 1.5_

.95356 5_9.2 .002_C .000_61 .00239 .000_59 .96

,96(3_5 _72,5 ,00224 ,000_,30 ,00225 ,000._32 ,96

° 96_¢32 _.74° 9 °00219 ,000420 ,002_0 ,000_2 ,9_.

,96C92 _72°5 ,00209 ,00040l ,00209 °00040l *S5

,95072 _70,5 ,00310 ,000595 1°34

,96205 579,_ ,00206 • 000_95 ,00206 ,000395 ,83

.96262 575,5 ,002_5 ,000'432 ,91

,95|86 57[°2 ,00306 ,000587 1,2_

,957_2 575,5 .00316 ,000_06 i*31

,95469 57_,9 *00_2& °000_2_ 1, #¢¢t

,95582 569,9 .00227 ,000636 ,97

.9_072 56_,2 .00_61 .000501 1,09

.9_33_ 56_._ .00240 ,0004bl ,002_0 .000461 1,0_

.9"46 _7 559,0 .00256 •000491 ° 002t,9 ,000478 1,10

,95469 570,9 ,00255 ° 000_,89 ,002_* 3 ,0(]0_66 1,03

,96336 565,5 °00294 ° 0005(_t¢ ,00294 ,000566 I*26

,9382E, _.6_°9 °00302 ,000580 ,00_95 ,00050_ _,_4

,9t¢]66 560°9 ° ['0_*0_ .000_9_ ,00201 ,00038#_ ,S5

,9'.053 57_.2 ,00_.20 .000806 I,83

°969#* ] 586*2 ,O0Al7 *000800 1,72

,96771 581,5 ,00_22 °000_le i,32

,97734 587°9 ,00350 ,000672 *00_&_ °000660 i,49

°99150 f)0] o2 ,0039_ ° 0007_0 ,0038_ *0007_3 _¢59

i°0(,587 6|3°9 °00030 *000058 ,12

°96]&8 571°9 ,00207 .000397 ,91

,9_6_6 _68,5 ,00299 ,000574 ,00289 °00055_ _,31

,96658 576.9 ,002].8 ,000_. 1B ,O02_t ,00042B °96

,96262 973,5 , .00195 ,00037_ .00197 .000378 *_1

,9%4]2 _68,9 ,00222 ,000426 ,002|9 ,000420 ,93

,9¢,563 ¢_67°5 ,002q4 ° 00050_¢ 1,21

,9_.525 _7t,9 °00269 ,000516 1,_2

°95695 566,5 *00126 ,0002_¢2 °_5

.96035 _79,2 .00_01 °00057_ 1._0

,95/_]2 _7_,9 ,00996 ,000645 i,40

1.02_ [_5 600._ .00019 .000036 .08

.9t, 789 5*7.2 .002_0 .OO0_l .00233 . O00_,4"t 1,03

,939=,0 561,5 ,00282 ,0005NI ,00284 ,000545 1,13

.93770 560,5 ,00255 ,000_89 ,00251 • 000482 1,39

,9_996 5(,i,5 °002t¢ _ ° 0004t%6 ,00_(¢3 °000_66 .9_

,99

,95

,98

,9_

,9',50_ 56_._ ,002_9 ,000_IB

,9&q99 566*9 ,00234 ,000449

,9597_ _71,9 ,002_6 ,000_53 ,002_7 ,OOO455

,9_6_9 57O,9 ,00231 ,0004_ °00_l ,000443

,9_582 570,5 °00234 o0004_9 ,00232 ,000_45

,95979 57_,_ ,0021a ,00C_18 ,00220 ,00042Z

,9_54% 601,9 ,009_3 ,001771 ,OO922 ,0O177O

•9S_2 _08,_ ,00_TS ,001685 ,00aT_ ,OO1655

°96267 b02,9 ,0099_ ,00190B ,O0996 ,OO1912

,9_7)_ 57_,2 ,003_? ,00068_ ,C0363 ,00069_

,93_26 566,2 ,003_ ,000647 ,0052_ °OOO626

,9*885 5?9,2 ,002)6 ,000_ ,00_2 ,000_64

,96_S 581,_ ,002_ °000_76 .0025B ,OOO495

,96_8 57_o_ ,002_q ,000_59 ,0023B ,OOO457

,975O8 584._ ,00225 ,000_32

,97_4 _82,5 ,OO218 ,000_18

o977_ 58?,9 ,0019_ ,000370

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these

models are measured from model origins.

b h measured in Btu/tt2-sec-°H
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TABt.E I%'. - HEAT-TRANSFER MEASUREMENTS FOH VARIOUS PROTUBERANCE SHAI'ES; 5 _ I.SU INCHES - Continued

X , l _ . y , i n . Z , t ] ] 1 ¢ , deg

la/ Ia)

.6&

.e6

.66

i._("

1.0c

1.00

1.0<

1.00

i .0O

:. ,3_

I *0:

14 30 t_ Cableway - Ctlnlinued

(e) M - 3.51; R - 2.84 x 106

Te

T_ Tw' OR h NSt h c Nst,c

{b) _b)

,97ooi 578.2 .0018_ .0o0507 .99

.96153 572.5 .00177 .00e488 1.05
,956_ 555.9 ,00117 ,000_22 ,6_

,96209 578.2 .00_0_ .0C_2 ,00209 .000570 I,Z3

,93007 558.9 ,00226 .00C6Z3 1.26

.94852 565.2 ,00177 .000_B8 ,09179, .000_85 I.ii

.97510 581,2 ,00175 ,000_85 l.Ol

,96888 576,5 *00183 .00050_ 1,01

,9571B 576.2 °00177 o000_B8 1,07

,99927 570,5 ,00185 .000510 1,02

,96040 577.Z ,OOZO& ,000_62 1.13

,9_Z2n 5_2.9 .0021_ .000595 1.23

,9_}}6 562,9 ,00196 .00n_&0 .0c_93 ,000532 1,20

.9366_ b59.5 ,0021', ,000590 1.19

.93_37 557°5 ,00Z09 .0QuiT6 Io15

,9_682 564o5 ,00183 .000%0_ .00185 .COOS10 1,0_

.94_56 562.9 ,0018_ ,000_18 ,00187 ,000515 1,0_

,94286 56|,9 .00|87 .00C_I_ ,00185 ,000510 1.03

.952_8 567°2 ,00177 o000_8fl ,00177 ,000_88

,95531 568,9 .00191 *000!25 ,00192 *000529 I,15

,95b_ 571,2 °00181 o00{_99 ,00!_l ,000_99

,95078 569,_ o00_79 ,0007_9 1.6_

.9_757 570,_ .00179 .009&93 °00]77 ,000_08 ]°08

,95_0_ 57_,9 ,00170 *00_58 .0Qi71 .000_71 I,05

,9688_ 576.5 .00272 ,00¢&7_ ,00172 ,000_7& ,9_

,955_9 57_,Z .0017_ .000_77 ,CC173 ,000_77 1,06

,95_|7 570,5 ,O02_B .000683 !.90

,96662 57&,9 ,00172 ,00O_Tg ,OQ:TZ ,3OQ_T& 1.06

,96832 575,_ ,00172 °000_7_ 1,05

,95531 571,2 °002&_ .000678 i._0

.96153 576.5 ,00Z&5 .009675 I,3_

,96040 575,9 ,002& ? ,000681 1.51

.95927 570,9 ,0017W .003_79 1.09

.95_17 568.2 ,00176 ,C00_85 .98

,94625 563.5 .00]65 ,000_&3 ,00167 .000&_0 1,06

,93890 560,2 ,0021_ .COHbB& ,0_205 °000565 _,Z8

.95927 576,9 .00205 .0011555 o0(192 ,0005_9 I,i_

1,0_072 612,5 .00eP& .00t056 *15

.95021 _70,9 ,00231 ,000636 ,00232 °000_39 l.a3

,9W_56 _67,2 ,00232 ,000639 ,00228 °000_2B 1.28

.9_6BZ 5_3,Z .0015B .000_35 .0015_ .000_2_ .BB

,9&512 5_1.2 .003_3 ,0009&5 2,16

,9705fl 5B4,9 .003_b .00095) 2,15

,97058 58_,9 .00261 ,00_719 I,_?

,97850 586, 9 .00288 .000793 .00281 ._0077_ 1.77

,9920_ 595,9 .00302 .00_832 .00288 °000799 i,79

,9_605 576.2 ,0013_ ,000369 ,05

.95_0_ _73,2 .002_2 ,000667 ,e0?_ ,0006_5 1,52

,971}& 578,2 *00172 ,000_Te °0017@ ,000_85 1.1o

,96_6_ _74.9 .001_5 .000399 100]_6 o000_02 ,9_

.9581_ 570,9 ,00160 ,000_ql ,0C158 ,000_)5 *90

,9_682 5bS,9 *0023_ ,000539

.95983 573,2 ,00208 .000573 lo)i

,96159 569°9 .00103 .0002B_ .65

,96_92 581,9 ,00215 .000592 1,30

,95870 575,2 ,00252 ,000722 1,65

.95135 566,Z ,0017_ ,000_8_ ,00179 .000_93 1,13

.9_286 5_1.9 ,001B_ ,00_512 .0Ol_ r .00_515 i,II

,9&060 5_0, 9 ,00193 ,0035_2 °0Ci_9 .000521 1.33

,9_229 551,5 ,00185 ,00051Z _ .0CIS6 ,000512 1,08

,9_852 565,2 .O0185 ,000510 _ i.o_

,95_17 568.2 ,0017_ ,000.85 .97

,95_7_ 568.5 °00_79 °000493 °99

,964_5 57_.2 ,00165 ._00_55 ,0_I_ ,000_57 1.00

,95983 571.5 .001_9 ,000_93 .0017B ,000_90 i,01

,95983 571.2 ,00176 .000_fl5 ,0017_ ,000_85 _,0_

• 960_0 572,2 ,0017u .000_93 °00178 *000_90 1.09

.95_36 575,9 o0017_ .000&7_ .0017_ ,000_79 1.09

,96_36 596.5 ,00?]i ,0C11959 ,OO70g ,001953

,96_92 597,2 ,00712 .00[962 ,00712 ,C01962

°96209 597,9 ,00752 ,002072 ,0075_ ,002077

,95078 577.2 ,002_ ,O(]Ob_? ,002_8 .C00683

.9_852 569,Z o002_5 ,00073C ,00207 °000735

,94229 5_8,5 ,002_C .0OCT1& .00251 .000_92

,97228 _8_,2 ,00172 ,000_ .C018) *00050w

.96888 578,2 °00176 ,00O&B_ °00}7] .000w77

.969_5 581,2 .00167 ,C00466 .00!69 ,000&_6

.9B020 58_.2 .00H_7 ,000515

.9B076 586.2 ,00167 .OOC.eO

,98189 58e°0 ,00!_/ ,0DC_0_

t_
I

0
FO

aThermocouple locations (or which z and/or @ stations are provided are (or models; x and y stations {or these

models are measured [rom model origins.

b h measured in Btu/R2-sec-°R.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PBOTUBERANCE SHAPES; 5 • 1.50 INCHES - Continued

14 30 ° Cableway - Continued

(D M - 3.51; R = 1.61 x 106

I Te h

x, in. y, in. z, In. _, des Tt Tw' oR h Nst h c NBt,c

Is) Is) (b) (b)

2.0 .0 .99037 _STtZ *00110 *000533 1.06
12.0 .0 .98132 582.5 *00105 .000_99 1.03

2B.0 12.0 .97792 5TT*9 *00070 *000339 .68

30.0 *0 .9892_ 508.9 .00124 *000b01 .00125 *000606 1.43

31.0 12.0 .9603T 572.9 *00151 *000732 1.51

3_*0 *0 .96490 57|.9 *00100 *000485 .00103 .000499 1.10

2.0 -12.0 .99433 590.5 *00X02 .000_94 1.10

2.0 12.0 .98867 586.2 *00110 *000533 1.10

12.0 -12.0 .98754 586.2 *00102 *000_94 1.II

12.0 12.0 .97905 581.5 *00114 *000553 1.13
30.0 1.0 .9875_ 586.9 .00127 .000616 h31

31.0 2.0 .96264 572.2 .00130 *000630 1.34

32.0 2.0 .95811 568.5 .0011, ,000555 .0010B .000523 1.19

32.0 3.0 .95471 568.2 .00139 *000674 1.39

32.0 6.0 *95188 565.2 *00123 *000596 1.24

34.0 l.O .96320 572,5 .00116 .000562 .00117 *000567 1.26

34.0 2.0 .96094 572.2 .00112 .000543 .00li0 *000533 .91

34.0 3.0 .95981 569.2 *00104 *00050_ ,00103 *000499 1.04

36.0 *0 .97000 574.5 .00109 *000528 .00109 .000528

38.0 .0 ,97339 b77.9 .00104 .000504 .00105 .000509 l*lT

40.0 .0 .97509 578.5 ,00103 ,000499 .00]03 .000499

44*0 12.0 .97283 379.5 .00158 *000766 1.36
42.0 .0 .97622 378.2 .00094 *000456 *00092 .000446 .76

44.0 *0 .98471 383.2 ,00092 .0004_6 .00093 .000451 1.00

48.0 *0 .98867 385,5 .00]07 .000519 *00107 *000519 1.11

52.0 .0 .98384 383.5 *00091 .000441 .00091 .000441 .89

52,0 12.0 .97452 381.3 *00159 *000771 1.53

55.0 .0 .98754 584.3 *00090 ,000_3b .00090 .000436 .98

58.0 *0 .99150 587.3 .00091 .000441 .93

58.0 12.0 .97366 380.9 *00153 ,000742 1.63

58.0 -12.0 .9830l 386*2 .00158 *000766 1.72
44.0 -12.0 .98245 384*3 *00147 *000713 1.62

36.0 -8.0 .97566 577.9 .00109 .000528 1.20

36.0 -_*0 .97169 375.5 *00109 *000528 |,12

34*0 -3.0 .96264 570,2 *00098 ,000473 .00097 .000470 1.00

32.0 -3.0 .95641 367.5 *00121 *000587 .00103 .000499 1.32

30.0 -_*0 .98584 585.9 .00140 .000679 *00133 ,000645 1,33

34.0 -I2.0 *97283 579*9 *00159 .000771 .00159 ,000771 1,73

32.0 -12.0 .96830 575.9 *00134 .000650 .0013_ .000650 1.52

30.0 -12.0 .97113 374.2 *00082 *000397 *00073 .000378 .89

19.0 -12.5 .96490 577.5 .00181 *000877 1.97

17.5 -ii.0 .98698 589.2 *00187 .000906 2.08

15.3 -2.5 .98867 389.5 *00173 .000839 l*?t

16.5 -2.5 .99264 591.9 *OO18B *000911 ,00180 .000872 2.21

17.5 -2.5 1,00509 599.2 .00170 *000824 .00156 .000756 1.70
36.C -16.0 .98641 582,9 .00075 *000364 *85

36.0 -12.0 .97566 580.2 *00142 .000688 ,00130 .000630 1.63
32.0 -18.0 .98981 585*9 *00091 *0004_1 .00093 *000460 1.03

32.0 -16,0 .98384 583.2 .00084 .000407 .00085 *000412 .87

32.Q -14.0 .97962 579.5 .00108 .000323 .00110 *000353 1_24

32.0 -10.0 .96151 571.3 ._0143 .00669_ 1,55

28.0 -14.0 .97792 581.2 .00115 .000557 1.23

28.0 -12.0 .98245 579.9 .00066 .000320 .72

26.0 -12.5 .98243 585.3 .00126 .000611 1.45

22.0 -1_.5 .97396 584.5 .00144 .000698 1.43

34.0 -1.0 .96830 373*5 *00087 .000422 .0009] .000441 1.09

34.0 _.0 *95924 370.2 *00117 .000567 *0011B .000572 I*18

3_.0 5.0 .95811 571.2 .0010_ .000504 .00109 .000528 1.20

34.0 6.0 .95924 568.9 .00116 .000562 ,00116 .000562 1,23

56.0 6.0 .96347 572*5 *00104 .000304 .85

38.0 1.0 1.19• 97339 377.5 *00114 *000553
38.0 2.0 .97283 577*5 .0010_ *0005C4 1.12

44.0 8.0 .98415 582.5 .00092 .000446 *00093 .000451 .93

44.0 6.0 ,97962 581.5 *00103 *000499 *00102 *000494 .84

44.0 4.0 °97849 379.9 *00124 .000601 .O012a *000601 1.25

_4.0 2.0 .97962 581.5 *00103 .000_99 .00101 .000490 1.06

_4.0 1.0 .98358 382.5 .00123 ,000596 *00125 .O00b06 1,27

12.0 ?*0 .66 .97339 397.5 *00410 .001987 .00408 ,001970

8.0 7,0 .66 .97396 597.9 .00399 .001934 *00402 ,001949

1.5 7,0 *6& .97113 597.2 .00439 *002128 *00435 *002109

12.0 6.2 1.00 .96886 379.2 .00162 .000785 .00168 *000014

8.0 6.2 1.00 ,96660 577,2 *00151 *000732 *OOlSO *000727

1.5 6.2 1.00 .96037 572.2 .00150 .000727 .00141 .000683

12.0 3°6 t.00 .99150 588.9 .00]02 .000_94 .00107 .000519

8*0 3.6 1.00 .98811 586.2 .00]08 .C00523 .00106 *000514

1.5 3.6 1.00 .98867 586.9 *O0092 *O00q&6 .00092 .00044&

12.0 t.O 1.00 1.00113 594,5 .00091 .O00q_l

8.0 l.O 1.00 1.00226 994._ .00106 .000514

1.5 1.0 1.00 1.00339 594.2 .00086 .000_17

IPEhermocouple locations for which z and/or _ stations are provided are for modets; x and y stations for these

modets are measured from mode/ orlgln41

b h measured in Btu/ft2-see-OR.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS

I

• , in.

2.0

2.C

_8,0

_C.O

_*.0

2.0

2.0

L2,O

[2,0

_3,0

_2.0

32.O

_.C

34.O

C • 3

3B.C

_0.0

4_.C

_2.0

48.O

52.0

52,0

55.O

5B.O

5B.O

5B.O

a_.C

36.0

3_,.0

32.O

30,0

34._

32.O

19.0

l?,5

15.5

li.5

36.0

36.0

32,0

32.C

32.¢

3Z.C

2_.C

2B.O

26.¸:¸

22.¸0

3_.C ¸

3a.C

36.0

38.O

38.O

_.0

!2.C

8 • 3

12 •

1.5

12.0

1.5

12 • 3

S.3

1,5

y, in_ z, In. , deg

(a) (a}

.0

.o

12.0
.C

12.0

.o

-12.o

12,0

-12,0

12.C

}.C

2 •C

2,0

).0

2,C

3.C

,0

°0

.3

12.0

.¢

.c

.c

.o

°c

12.c

-12,o

-12,0
-B.C

-3.C

-3._

-_.0

-3.G

-12.0

-12.o

-12.C

-12.5

-2.5

-2.5

-16._

-12.0

-I8,L

16.C

- 1_'.J

-_o.c

-12.

-12.5

i.0

a.C

5.C

6.3

B,

2.L

l,C

, C .66

6,2 _l_t

6,2 1.0_

3._ !° l;ll

3._ I,C,

3._ _.0'

i

aThermocouple locations (or which and/or

models are measured from mode} origins,

b h measured in Btu/fl 2 sec-°R.

.9_s_o

.9&B95

.92B63

,9_809

,92589

.92515

,93522

,95303

.9313_

.9_675

.95059

.94620

,952_9

.95937

.90157

.95773

.9_B2B

.9_047

.9_785

.95Z79

.953_

.9_565

,93_12

.92589

,948_0

.9_181

.93632

,9390_

,93_Z2

.96051

.96_31

.97310

.98627

.952_9

.9_510

.95_08

.9522_

,9_79

.9335_

,9_510

.9_0

.9_7B5

.93_8_

.9390_

.9313B

.9302B

.9_138

,9_016

.g_785

.9_020

.95773

.95_3

.953_9

.95098

.9_02B

.956_3

.95_53

.950_9

,93632

.932_

,92_79

,956_3

.953_9

.9533_

.96700

.9681_

.970_5

PROTUBERANCE SHAPES; 6 - 1.50 INCHES - Continued

14. 30 ° Cabteway - Continued

(g) M = 4.44; R • 4.48 x 106

Te

T_ rw' °R h I

(b) I

,957|8 ,83,2 ,0012_ !

.9_00_ }77,_ ,00082 i

,9_620 i75,9 ,0000_

• 9500_ I _78,9 ,00109

,93303 i _70,2 ,00148

,93_77 _69.9 ,00107

._6102 ,B_._ ,00159

.95608 _83,5 .001_S

.93_53 _1.2 .ooI0_

_,_ ,00110

)e8._ .0013l

_66.5 .00122

563,5 .00119

563,5 ,00148

569,g ,00108

5_9.5 .0010_

567,5 ,00108

573,2 .00106

576.g ,00105

577.9 ,00076

579.5 ,0018 _

5_9._ ,00087

583.5 ,00087

_S5.2 .00090

5_2,5 .00077

5BO._ ,00t6_

582.9 ,00077

583,2 .00063

579,2 ,0022W

581.2 ,0015W

581,_ .O01et

575._ ,00103

573°5 ,00077

569.5 ,00107

56_.2 ,0012B

5_8.5 .00103

57_.5 .00162

_71.2 .001_5

5_O,Z .O006B

590,9 °00212

5B8.9 ,00160

596.2 .00159

603,2 ,00175

579,2 ,00077

576,5 ,00]61

581.5 .0oI]_

579,2 .00lOS

57_.9 ,00125

568,9 ,00127

575,5 ,00137

575,9 .00079

579.2 .00i8}

574,2 ,0019w

571,2 .00065

567,2 ,00113

567.q ,O01_S

572,2 .00137

576._ ,00080

575.9 .0008B

582,2 ,00078

581,2 ,00105

560,2 ,00083

581._ .OO_O_

583,2 ,00077

59fi,Z .00519

595,2 ,005_

59_.5 .00613

_73.9 ,00207

570.2 .0021]

966.9 ,00228

58&,9 ,00120

582.9 ,00119

5B0,5 ,00113

590.5 ,00117

589.5 ,00133

590.5 ,00103

NSt

,000315
.oo020B

• 000223 1
.000277

.000376

.000272 I

.o00_0_ i

.000_20

.000266

,000_79

,ooo363

.000_32

,000310

.000302

.000376

.00027_

.00027_

.000269

.00020_

,000_93

.000_07

.0o0221

.ooo221

.00ozzs

.000195

.000_95

.000_0

,000_9

.000391

.000_09

.000Z66

,000195

.000272

.000125

.000365

.O00qil

,000168

,000i73

.000622

.000538

.000_06

.OOO_O_

.ooo_

,000195

,Ooo_cg

.o00]_o

.000266

,000_17

,000322

.0003_

.0002CC

.000_59

,000_92

.000216

,000287

,000_2_

,00032';

,00_

.00020_

.000223

.000_98

.00026_

.000211

.O00Z6_

,000195

,oo_eo

,000525

,0005_1

.0005?9

.000_05

.000302

.0002_7

,000297

,000_3B

,oo0Zcl

hc NSt,C

(b}

.0Oli0 °0002?9

.0OLO3 .o0o261

,oolo_

,COlIO

.OO_O_

.001o_

.00|06

,00105

.00077

,C3085

,0008_
.00c91

,000_8

.00077

,00106

,0011_

,00118

,C0163

.ool_0

.0o1_2

.001_3

,00150

,301_0

,39106

,LJOi2B

.00087

.00115

.00165

,30128

,Z00@0

,001o_

,300B2

.O010l

.30081

,3o_ze

.oo53a

.0060]

,00222

.002]_

.0020_

.00130

,00_6

.00109

,00026_

.0002_

.000272

.00026_

.O00Z_9

.000266

.00019_

,000216

.000226

.00023]

.00017_ i

.000195

,0002_9

.000289

.000299

.ooo_la

.0003_5

.ooo162

,000386

,OOO388

,000381

.000355

,000269

.000325

.00022}

,000292

.000_19

,000325

,000203

.oooze_

.O00Z08

.00025_

,000206

.001335

,001385

,001530

,0005_3

.00055t

.000_10

,000_30

.00029_

.00027_

h I

1.48

.ga

.70

l.tB

1.18

1.05

1._3

l.ll

.B7

1.10

1.56

l.a5

1.07

1,29

1,2_

.90

I.'_2

1.55

1.02

1.05

1.02

.a_

1,3e

I,OI

.75

1.90

1.'+_

},83

I,i9

,97

1.29

} ,73

1,93

1._7

1,73

2.92

1.93

l,B9

1.55

1.12
.75

I._6

1.20
1.23

1.69

1,0_

1.02

2.I7

1.09

,95

.05

.69

stations are provided are for models; x and y stations for these

t_
!
PO
o
po
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TARI.E IV. }/EAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = [.50 INCHES - Continued

1.4, 30 ° C_blewa_/ - Continued

(h) M = 4.44; R = 3.18 x 106

Te h

z, in. I_, deg _ T W, OR h NSt hc NSt, c I_o

tat (a) Ih) (b)

,9e_73 5_5.2 .00C93 ,0002_1 .Se
• 95812 578.9 .00_73 ,000189 .8_

,969i_ 587,2 ,00i0_ ,000Z70 ,00106 ,00027_ ].27

.9_3_ 572.5 .O013B .C00358 1.50

,9_2#,9 571,2 ,0008_ ,000218 ,00075 .000194 ,93

,96693 b85,2 .0010} .000262 1,06

.963O8 583,2 ,0008_ .000218 ,80

,96308 583,Q .00_93 .0002_I .99

,95591 579.2 .00Cfl9 *000231 .83

,96803 5fl5,5 .00112 ,000290 1,33

,94103 571.9 °00107 .000277 }.19

,936_3 566.5 .0010_ ,000270 ,00101 ,0002t2 I*16

.9_3Z 5&a.9 .00_9 .OqOZS3 _.20

,93167 _6&.2 .00107 .000277 1.18

,9_I_8 560.5 *0007g .000205 *09092 °000215 o_8

.93993 568,2 .00079 ,000205 ,0007_ ,0001o7 ,87

.93828 569,5 .00088 ,000Z28 ,0008 I ,000215 1,02

.9_820 573,2 *00079 ,000205 .00080 ,000207

.95_26 575.9 .00063 ,000163 ,00062 .000163 .78

.95536 500.9 ,0Ol_b ,000379 I.S7

,9_867 570,2 °00065 ,000169 ,o0052 .0C016l .71

• 96693 583,9 ,00057 ,000tq8 .00059 .000£_3 ,6_

• 96969 585.% .00056 .000l&5 .00057 .OQCI&8 ,70

)9_503 _%Z,9 ,Q0059 .QQO|5] .OOQSq ,QQQLS_ .75

,950,8[ 5_@.9 ,00135 ,000350 },4Z

• 96638 5fl3,2 .00058 .000159 .09058 ,OO015Sl ,73

.96859 _S&.9 ,00058 ,000}50 .76

• 95536 579.9 .001_7 100035_ l._]

• 96087 585.2 *001]9 ,000360 _o83

.95308 58_.9 .00192 .0003_2 _.05

.95261 575.9 .00087 .000226 i.I_

.9_09_ _75.2 .00078 .000202 .99

,�&o&8 563.5 °00080 .000207 ,0007_ .000202 ,89

.93_,97 565.2 ,0009_ ,0002_ .00csc ,000207 1.0_

.95583 587.9 ,00|22 _90031& .00108 .0OQ2BC k*53

.952:15 577,2 ,O01Z6 °000327 .0Ol2b .0003Z7 1.5_

•g_765 57_,5 °00t3_ .0003_7 .00132 .000_&2 i._7

,96969 589,2 ,00175 ,000_5_ 2,22

.96969 580.5 ,0012& ,000322 2.53

.97575 5):._ .001_Z .000_07 .001W7 .000381 1.65

.98677 598,5 ,0OlSk .000392 ,3013_ ,009337 1.80

.961_2 580,2 .00053 .DOOI�? .72

,9559_ 579.2 .0C125 ,000324 .0012_ .000327 _,69

.96_}8 582,9 .00072 .000187 .00076 .0_0_97 ,78

.960_7 5_k.2 .Q¢C_5 _0QOi69 .O_Q_6 ,QOOL_I °71

.95_91 _7_._ ,00088 .000228 °00092 ,000239 £,2_

.�&O_8 56°.2 .00106 ._0027_ 1.31

°95205 _76o9 *00136 *000553 1.68

,95922 57_o9 °0_Q55 ,0001_3 .60

.95_26 579.9 ,00121 °0003t_ 1,51

.9_21% 573,5 ,00!52 ,S0039_ 1,97

,9&599 57].9 ,00071 ,_0_18_ .00078 .00020_ .09

,93820 567,9 °00102 o00026a ,00106 .000275 ],17

,92718 569.2 .00009 ,000231 ,O00_& ,_002]_ ].79

.93973 569._ .O0_R9 ,000231 ,000_8 ,_0_Z28 ,�S

,9_%5_ 5_,_ ,000S7 .OO0ZZ6 • 9 _•

•95h8] 57_.9 .00070 .0001Bl ,88

.95316 575,9 .0C072 .000187 .97

o96W1_ 58_o2 .O_07b ,000iS7 ._0078 ,OOC_OC .S&

.96087 581.2 .00075 .O0Ol�& ,_007_ .1300[92 ,02

,96032 580.9 .00072 .000}87 .00071 .000_6 ,�b

•96197 b82,9 ,00083 ,_002}5 .0D0_0 .000207 i.C2

.96_28 582.9 .00062 .O001_ ,OI_O_;_ ,OOCI_G ._9

• O_ ,95536 _89.5 ,00_63 ,001200 ,0n_65 .001Z0_

• 66 ,95_26 _09._ .0o_,_ .oo_z_s .o_08 .oo1265

• 06 ,9493_ 588._ ,005B6 *?01519 .C_578 ._ICII_99

1.0_ .9_t0_ 57i,_ .00165 .OO0_2S .Ont77 .000_50

i,0_ ,9_773 569.2 ,OCIbC ,000415 ._0163 .000_23

l.OO ,93001 565.5 .00201 °000521 .DOLE3 ,0OD_T&

].qZl .96252 582,5 ,00086 ,000223 .30095 *COOZ_

]°q3 ,96032 581.2 ,OCt05 ,000Z72 ,00103 ,00c267

[.,qc °95922 580,9 .00102 .oo02b_ .3_ico ,ooc2_g

],o0 .97209 589.2 .0OP76 ,O00|97

1._t .97_;,3 590,2 .00_87 ._00226

1,0(] .97630 591,2 ,0_077 ,flO02CO

x, Lm y, in

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations [or these

models art, measured from model origins.

b h ml,asured Wn Blu/ft2-sec-OR
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TABLE IV. - HEAT-TRANSFER MEASUBEMENTS FOIl VARIOUS PROTUBERANCE SHAPES; 6 = 1.50 INCHES - Continued

14. 30 ° C_bleway - Concluded

(i) M - 4.44; R = 2.14 x t06

Te

x, in. y, In. z, in. _, deg T[ Tw' oR h

{a) (at

2.° :_2B.0 12

3_.0 .0

31.0 12.0

3_.0 .0

2.0 -12.0

12.0 -12, C'

i2,0 12.0

3o.0 1.0

32.0 z,o

32.0 3.0

32.0 6,0

34.O i,o

31,.0 3.0

36,0 ,0

38.0 .o

1,(" .C .0

_2.0 .o

_.0 .o

_8.0 ,0

52.0 ,o

52,0 12,0

_5.2 ,o

58.0 ,0

58,C 12.0

58.0 -12.0

44.0 -12.0

36.0 -s.o

36,0 -3.0

34.0 -3, 0

32.0 -3.0

30.0 -3.0

3_.0 -12,0

32.0 -12.0

30.0 -t2.O

i9.0 -12.5

Z7.5 -;1._

£5.5 -2.5
16,2 -2.5

17.5 -2.5

36.0 -lZ.O

_2.0 -tS.C

32.0 -16.C

32.0 -i_.0

32.0 -Ic.o

2B.0 -l#,O

2b.O -12,5

22.0 -12,5

3_,0 -_,0

34,C _.C

3_.0 _.0

38.0 I,o

3B.O 2.0

_4.0 8.0

_.c; 6.0

,._..c 2.o
_.c i .o

12.0 7.0 .66

e.o 7.c .66

1.5 7,0 .66

12.0 6.2 I .OO

8.0 _.2 1.00

1.5 _.2 l.C_O

12.0 3.b 1,03

8,0 3._, i,oo

_.5 3.6 1.20

12.'; 1.o t.?o

8.0 L.O l.o:

|,._ _.o : :.ou

Nst hc NSt,c

Ib) _b)

.ez353 58_.2 ,0006_ .000)43 .85

.96_71 582.2 .0003_ .000204 .69

.99393 600.5 ,00070 .O0037b .00072 .000)86 1.35

,oSb�q _78,9 ,00067 .000359 1.31

*95093 5_4.2 .00063 ,000338 .0D057 ,000305 l,ii

e97463 588.9 .00055 .000295 .98

,97077 586.9 .00057 ,000305 .8_

,972_3 586.9 _000_9 *00D263 .82

,96_8_ %M4.2 .O00_ .000289 .86

.99:72 _?0.2 .ooo?_ .000_07 1.03

.gSO g } 57_,2 .00058 .000311 ,000_5 .000261 1.02

,9_817 _72.9 .00079 .00_23 1.07

,9_651 573.5 .0008_ .000455 I._7

.95093 574,2 ,00053 ,00028w .000_7 .000305 ,87

.9@B72 572.9 .0005_ .000300 °00053 .0002_ .92

,9_762 572,2 .00_65 .0005&8 °00061 .00032_ 1.02

,95699 577.2 ,000_2 ,000279 .00052 .00_279

,961&0 580,2 .00050 ,000268 .o00bI ,000273 .68

,96526 5S2.2 .00_ .000236 .000_5 .0002_i

,96691 585.2 ,000?_ ,000_07 1.55

,9bb36 582.9 .00051 .000273 ,O00_B .000257 ,8_

,97_08 587.9 .000_I .000220 ,000_3 .000230 ,82

,976B_ 5B9,2 .000_9 .0002_ ,O_05O °0002_8 .9_

,97353 587.2 .0o0_% .00ok57 .no0_7 .0o02_2 .9_

,96581 5S_,2 .00069 .000370 1.38

,97_oe 5_7.5 .ooo_a .ooo252 .ooo_7 .o0o252 .98

,9779& _89,9 .ODES5 ._002_i ,92

e96656 586.2 .00084 .000_50 1.38

,9713_ 587.2 ,00075 ,O00&C2 1,53

,97_0@ 588.5 .00071 *000380 1._5

,96030 579,2 .00051 .000273 1,04

,9586_ 57S°5 .00050 ,00026_ ,9&

,95037 57]*5 .00050 .000268 ,000_7 ,000252 .82

,9_927 573.2 ,00059 .000316 1.13

,99052 599.9 ,00081 .O00_3& ,00083 .O00W_5 1.2_

,96250 582,2 *00087 .OOO_O6 .00087 ,000_6 1,78

°96030 581.5 .00083 .000_5

,96581 582.2 .00032 .000171

.9_09_ 57?.5 .OO122 .OOO65'.

,97739 591._ ,OO11O ,000_89

,9_960 592.5 .O009B .000525

,98125 59_.9 ,00122 ,0006_

,99OO7 601._ .OOll_ .000611

,96636 5B3._ .0006_ .OOO332

,972_3 5B7,2 .000_3 .000230

,97077 _.2 .000_5 .000241

°9_5BI 5_2,9 °C00_9 .00026_

.9_0B5 b82.9 .OOO79 .000_2_

,9_817 575.5 .D0086 .000_i

,9_23 5?5.9 .0005_ .000_00

,9_817 572,_ .0_05_ .OOO289

°94_51 571.2 .OOO61 .00072_

,9_762 5_2.2 .0OO55 .00C295

.95_78 576.5 ,000_ .O00_S?

,9625O 5e0.9 .000_9 .O002S_

,96085 5v9.9 .00050

.972_3 586°q .O00k_
,96857 58k.9 .O00W8

,_6912 58_.9 .O00bt

.95_99 5B9.2 .00_2_

.e_6_ 589.5 .00_27

°_51_8 5_.9 .0O}75

,9_8iV 575.5 .0010_

.9_4_6 572._ .00109

,93769 568.2 .00137

,9_B02 _85.2 .OO07?

.96581 _8_.2 .O006b

°97B_9 591._ .0C052

,9OO15 '92._ .OOn_

.98125 59_.9 .00C_7

.o0082 .000_19 1.38

.C0033 .000177 .63

2.30

2,0_

1._0

°(I0106 .0005_8 2.35

,00095 .000509 1.5_

,00055 .000295 1.2_

,000_7 .000252 .?s

• _0o_ .00o2_ .s2

• 00053 ,00028& .8h

1.59

1.59

.90062 .000332 l.l&

• 00058 .000311 .B7
• 3005_ .000300 .82

• 30052 .000279 .7_

.se

,000266 .9_

• 000230 .3D0_4 .000235 .51

•000257 .000_7 .000252 .9_

°000_57 .000_8 .000257 ,8_

• 0002_3 .OOC_ .000257 .98

.000257 .00050 .00026S .B_

• 00_736 .Q0322 ,001_25

• 001752 ,00338 ,001811

.0020C9 .00357 .001913

.000679 .0_120 .000_3

,00058_ °00113 ,000605

•00073_ .00118 ,000632

• 000413 .00082 .000_39

.0003_8 ,aOO6_ .0003_3

.0003_ .00059 .OOD_I_

.000279

.000407

.000252

Ic,
I
PO
0
ro
p-

aThermocoupte tocations for which z xnd/or _ stations are provided are for models; x _nd y stations for these

modeis are measured from model origins.

b h measured in Btu/ft2-sec-°R.
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TABLE IV. + HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBEP-_CE SHAPES; 6 = t.S0 [NCHES - Continued

15. 26 ° Fairing

(a) M • 2.65; R = 2.60 x 106

Te h

x, in. Y, in. Z, In. _, deg ,._ Tw, OR h NSt hc Nst,c

(a} (a} Ib) _)

2°0 .0 .94830 575.2 .00320 *000693 1.02
12.0 .0 .9mm93 572.2 .00299 .000648 ,99

20.5 .0 .9_493 572.2 .00294 *000637 l.Ol

28.0 12,0 .94212 571.5 .00308 .000667 .98

28.0 _,0 *9_43T 572.2 *00290 .00062fl .96

28.0 o0 .946_7 572.2 *00295 *000639 .99

20.5 -5.0 *94693 572.2 ,00292 t000633 .97

24.5 -5.0 .94493 571.9 *00296 *000641 1.01

30.0 .0 .94605 572.5 *00296 *000641 .00296 .O00641 1.06

31.0 12,0 .94325 571.5 .00304 .000659 .99

2.0 -12.0 .94686 57_.9 .00306 .000663 1.00

2.0 12.0 .94662 574.2 *00314 *000680 .96

12.0 -12.0 .94$30 57_.5 .O030B .000667 1.02

12.0 12.0 *94361 672.9 .00336 .00072B 1.06

30.0 l.O .94437 572.2 .00287 .000622 .97

31.0 2.0 .94549 572.5 .00302 .000654 1.03

32.0 2.0 .94774 573.5 *00291 .000630 .00290 .000626 1.05

32*0 3.0 .9_437 572.5 +00303 .000656 1.02

32.0 6.0 .94268 371.5 .00304 .000659 .98

34.0 1.0 .96010 589.5 *00271 .00058T .93

34.0 2.0 .94999 576.9 .00331 *000717 .00322 .000697 1.09

34.0 3.0 .94718 575.2 *00320 *000693 .00319 *000691 I.OS

_4.0 12.0 .94493 3T2.9 .00295 *000639 .97

_2.0 .0 .94493 565.2 *00132 .000286 *00112 .0002_3 ._5

_4.0 .0 .94999 575.2 *00303 *000636 .00307 .00066_ 1.08

48.0 .0 .93763 570.5 .00377 *000817 .00376 .000814 1,28

52.0 .0 .940_ 5_2.2 .003T6 .00081_ ,00376 .G00814 1.2_

52.0 12.0 .94605 573.5 .00298 .000646 1.00

55.0 .0 .94325 573.9 .003_ .000810 .0037, .000810 1.24

_B.O .0 .94605 573.5 .00373 *O0080B 1.23

58.0 12.0 .94549 573.5 .00_16 .000664 I.Ol

58.0 -12.0 .94718 574.2 .00303 .000656 1.00

_.0 -12.0 .9_830 373.S .00281 .000609 1.03

36.0 -8.0 .9_718 572.9 *00283 *000613 .99

36.0 -3.0 .95336 577.9 .00310 .000671 1.11

34.0 -3.0 .94943 5T5.9 .O030B .000667 *00308 .000S67 1,08

32.0 -}.0 ,9_662 573,2 *00285 .000617 .00284 .000615 1.01

30.0 -3.0 .94549 572.5 .00291 .000630 .00291 .000630 .98

28.0 -3,0 .94605 572.9 .00280 .000607 1.03

34.0 -12.0 .9_662 572.5 *00293 *000635 .002S9 .000626 L.02

32.0 -12.0 .94718 573.2 *00284 *000615 .00289 .000626 1.OI
30.0 -12o0 .94T18 573,5 .00300 .000650 .00296 .000641 1.02

19.0 -12.5 .9_718 573.2 .00298 *000646 1.02

17._ -ii.0 .9471B 573.5 .00296 .000641 .99

LS.S -2.5 .94662 573.9 .00303 .0006_6 1.00

16.5 -2._ .94361 5?1.5 .00293 .000639 .00292 .000633 .99

17.3 -2.5 .94212 571.2 .O030& .000663 .00300 .000650 1.01

lB.5 -2.5 .94718 573.5 .00297 .000643 .00307 .000665 1.00

19.5 -2.5 ,94325 5TI.5 .0030_ ,000665 .00304 .000659 1.02

20.5 -2.5 .94|56 570.9 .00304 .000659 .00299 .000648 .99

21.5 -2.5 .94437 572.2 *00301 *000652 .00306 ,000663 1.00

22.5 -2,5 *94325 571.2 .00292 *000635 .00291 .000630 .97

23.3 -2.3 .9432_ 571.2 *00288 *00062_ *00287 .000622 .96

24.3 -2.5 *94381 571.5 .00289 *000626 .99

• 8 .0 .37 .92021 573.9 .0075O .001625

1.7 .0 .73 .92302 580.9 .00929 ,002012 .00931 *002017

3.5 .0 1.69 .92920 609.2 *01156 .002504

5.3 .0 2.56 *93650 610.2 .01208 .002617 .01242 *002S90

6._ .0 2,57 .92246 563.2 *00480 .001040 .00454 .000983

8.4 .0 2.57 ,93594 370.9 .00412 .000892
3.5 .2 .73 .92|64 580.9 *00850 *001841

_.3 *_ .T3 ,9_201 _T9._ .00T34 .00_90

8.4 1.1 .73 .93819 571.5 *00392 *000849
5.3 .2 1.69 .93032 586.2 .00966 *002092

6*4 .6 1.69 .92614 563*5 *00442 *000937 .00439 *000951

8.4 .6 1.69 .93426 571.2 *00465 *001007 .00_62 .OOlO01

34.0 -I*0 *96123 583.2 *00294 .000637 .00302 .000654 I.I0

34*0 4,0 .94603 _73.5 .00304 .000659 .00304 .000639 I*00

34.0 3.0 .94_B1 572.2 .00304 .000659 .00300 .000650 1.19

34.0 6.0 .94493 572*9 *00299 .000648 .00299 .000648 .99

36.0 6.0 .94_9 _T_*2 .00504 .000669 .99

38.0 1.0 .97564 58|.2 .00036 .000121 .00045 .000097 .19

38.0 2.0 .95392 580.5 .00345 .000747 1.20

_4.0 S*O .94830 575.2 .00315 *000682 *00316 .000684 1.05

44.0 6.0 .94662 573.5 .00294 .000637 .00295 .000639 .98

_4.0 4.0 .94268 569.5 .00258 .000559 *00258 .000559 .87

44.0 2.0 .93819 364.9 *00203 *000440 .00193 .000_18 .68

44.0 1.0 .94637 369.9 .00229 .000_96 *00228 .000_94 .83
10.6 2.32 0 .96628 576.2 .00084 .000182

10.6 2.32 90 .96291 5V2.9 .00069 .000149
10.6 2.32 ]BO *95729 569.9 ,00072 .000156

13.6 2.32 0 .92639 565.9 .00431 .000934

13.6 2.32 90 .917_0 558.2 .00376 .00081_

13.6 2.32 180 .93535 566*9 .0031_ .C00680

16.6 2.32 0 ,92920 569.5 .00503 .001090 .00502 .001087

16.6 2.32 90 .92807 567.9 .00_86 .001053 .00_86 .0010_3

16.6 2.32 _80 .93_38 569.5 .00_05 .000877 *00_03 .000873

19.6 2.32 0 *93706 575.2 ,00_21 .001129

22.6 2.32 0 .94_56 577.5 .00506 .00i096

25.6 2.32 0 *94493 378.2 .00465 .001007

_rhermocouple locations for which z and/or _ ststlon8 are provided _re for models; x and y stations for these

models are measured from model origins.

b h measured in Btu/B2-sec-°H.
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TABLE IV, - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SItAPES; 5 = 1,50 INCHES - Continued

i5. 26 ° Fairing - Continued

(b) M = 2.65; R - t,30 x 106

Te h

x, in. y, in. z, in. 0, deg T] t Tw, °R h Nat h c NSt,c txoo

(a) la) lhl _)

2.0 .0 ,95882 575.5 ,00199 .000565 1,2_

12,0 .C ,95_30 57Z.5 ,OOZOg ,000870 1,39

20.5 .0 .95987 575.2 .0017_ °000757 l.X_

28,0 12.0 ,951_8 572,5 ,O01B4 ,000800 1,18

28.0 _.0 .95_30 57_.9 *00165 °0007]7 ].13

28,0 .0 ,9537G 571,9 ,00173 .000752 1,16

20,5 -5.0 ,955_3 57_,2 *00181 ,0007B7 1,21

2_,5 -5.0 ,95_87 5_.9 .00165 ,000717 1.22

30,0 .0 ,95600 57%5 ,0fl155 .00067_ .0015& .00067_ 1.05

31,0 12.C ,95318 573,2 ,00183 ,000796 I*29

3&,O ,0 ,98194 579.9 .00020 *000007 ._5

2,0 -12,0 ,9605| 575,9 ,00198 ,000861 ],27

2,0 12,0 ,95769 575,2 ,001@5 .00080_ 1.01

12,0 -12,0 ,95882 577.5 ,00173 .000752 1.2_

12,0 12.0 _9537& 572°5 ,0018_ ,000800 1*16

30.0 l*O ,95_30 573,9 ,00182 ,O00791 I,_8

31.0 2.0 s95600 57_,5 ,00!65 ,00(17:7 l*il

32,0 2,0 °95825 576,9 *00164 ,000713 *00265 .200717 1.26

32.0 3,0 ,95487 572.9 *00171 .0007_3 1.12

_2.0 6.0 .9_26] 573._ .0018_ .000800 |.)C

3&.0 1,0 .96728 _83.5 ,00195 ,00057_ .00_9 ,OOQV35 l._b

3_.0 2t0 .95882 _76.2 ,00219 .OOOgb2 .00213 °000926 l,S&

3&.O 3.0 ,95656 57_,9 .0020_ .00087_ o00_00 ,000970 i._1

_0.0 .0 .98364 58].5 .00021 .O00Qgl

_,0

_2,0 .0

12*0 ,95_87 57_,5 ,00183 ,000795 i,]6

,95_30 559*9 ,0008_ ,000370 .0008_ °00037_ ,63

_W*0 .0 ,955_ 57_,2 ,00219 ,000952 .00_2_ ,000961 1._1

_B,0 ,0 .9_923 572.2 ,00262 .OOil3g .00262 ,001139 1._i

52.0 ,0 _95092 573.2 .00229 ,090995 °00229 °000990 1,55

52.0 12.0 ,955_3 575,9 ,00165 ,000722 1,13

55,0 ,C ,959_9 57_.9 ,00228 ,001035 ,0023_ .00[035 1,71

1.96

i,]2

58,0 ,0 *95998 580,2 ,0020', .000887

58,0 12,0 ,95_8_ 572,9 ,00172 ,000798

58,0 -12,0 ,95759 97_,9 .0017_ °000752 1.12

_,0 -12,0 ,95935 577,2 .00154 °000570 1,05

36,0 -S*O .95712 575°9 .0015_ ,_00670 1,05

}6,0 -3.0 ,96220 550.2 ,00102 .000791 1,2_

34.0 -3,0 ,95938 578,9 .0018_ *000800 °00185 *000804 1,59

32,0 -3.0 ,95712 573,5 .00170 .000739 ,O0199 *000735 I._5

30.0 -3.0 ,955_3 575.5 ,00155 °000717 °0016_ ,000713 i,Ii

28,0 -3.0 .95656 575,9 ,001_4 *000713 1._2

3_.0 -12.0 ,95656 573.2 ,00163 °000709 .00165 ,000717 1.23

32,0 -12,0 .95712 574,9 .00169 °000735 °00185 *00080& l,aa

30.0 -12.0 .95769 5_3.9 ,00167 .0007_5 ._0[ ¢_9 °000755 I-_

19.0 -12.5 ,95556 575°2 ,00182 .000791 I._3

17,5 -ll,Q ,95712 573,9 ,00170 °000739 1._3

15.9 -2,5 ,95600 573,5 ,00177 .000770 1,2_

16.5 -2.5 ,95374 571,9 .00170 ,000739 °00165 .000730 I,16

17,5 -2,5 .951_8 570.9 .00201 °00087_ ,O019& ,0008_3 1.37

_8_5 _2,_ ,9_600 573.5 _00169 °000735 ,00179 .000778 I._2

19,5 -2,5 ,95261 571,5 ,00171 ,0007_3 °001_8 ,000730 i*]6

20.5 -_,5 ,95148 573,5 ,00175 .000751 .00108 ,000730 1,25

21.9 -2,5 °95_30 572.2 ,00170 ,000739 ,00176 .000769 1.15

22°5 -2,5 ,95261 57],2 ,00170 ,000739 ,00168 ,000730 I*_

23.5 -2°5 .95261 571,2 ,00200 ,000870 ,00199 ,000865 1,35

2_.5 -2.5 ,95379 571,5 ,00180 ,000783 1.22

• 8 .0 °_7 ,92_97 57_.5 ,00&_ °001922

[,7 .0 ,73 .92328 569,5 ,00545 .00_55] °005_2 .002357

_*5 * 0 I,59 ,93061 589.2 ,00689 ,002995

5°3 *0 2,5_ ,93625 586°9 .00781 .003596 .008_I .00_453

5,_ •0 2._7 .9232_ 5_8.5 ,00317 ._01578 °00293 .00_7_

B,_ .0 2,57 ,93118 556.2 ,001_6 °000535

_,5 ,_ ,T_ ,9_7W 57_,9 °00_84 °002104

5,9 ._ .73 ,93799 57a,5 ,00_71 ,0020_8

8._ 1.1 .73 .9_810 570.5 ,00212 °000922

5,3 .2 1.69 .9}3_3 577.5 .005_2 °002087

6,_ ,_ 1.69 ,92779 560.2 .00287 *0012_$ .00283 .001230

_,_ ,6 i,69 ,9390_ 563,9 ,00192 .000835 °00188 ,000817

3W,O -Io 0 ,95953 5S3,9 ,001_ o000_30 .00152 .000561 I,13

)@.0 _.0 ,95712 577,2 °00175 ,000761 ,00177 °000770 I,_8

39°0 5.0 ,95490 572.5 ,00181 °000787 .00179 ,000778 1.2_

34.0 6,0 ,95087 572,5 ,0017_ ,000757 °0017_ ,000757 1.25

36,0 5.0 ,95600 979°5 ,00171 ,0007_3 1,15

38,0 2,0 ,95882 577,2 ,00185 ,000795 1,_3

_.0 B,O .95825 57_,9 .00199 .000855 ,002C0 .000870 I._I

49°0 6°0 ,95656 574.9 .00170 ,000239 ,00171 .000743 1.10

_,0 &,O ,9926] 572,5 ,001_6 .000635 ,00]_6 ,000535 i,_

44.0 2.0 °9_866 568.2 ,00117 ,000509 .00119 .000517 °_A

_4.0 ].0 .9520_ _69,_ .0016] .000700 #0015S .000_87 1,19

IO°S 2.32 0 .9819_ 583°2 .00067 ,00_291

10,5 2.32 90 I *07_30 578.5 .00058 *000_2

10.6 2°32 : 180 I °95953 57_.9 ,00065 °00029_

13,6 2.32 0 .9238_ 560.2 °00508 ,001339

I_.8 2,32 i oO .92215 556.5 ,0026_ ,0011_

13,5 2,32 I iBO i ,°_076 565,2 °00211 ,000917

16.6 2*32 0 .92892 562.9 .00313 °0013_,I .003k2 °00!357

1_._ 2°32 gO .9517_ 5_8.5 *0029B .D01296 .0S29_ °00_300

1_,6 2°_2 I 180 °03851 565,5 °00259 .OQII?O .302_8 ,001185

19.6 2.3_ 0 .93738 568,5 ,00320 ,00139!

22.6 2.32 0 ,94189 570°5 .00301 °001309

25*6 2,52 [ 0 .94528 570.9 ,00275 ,001196

aThermocouple locations [or which z and/or @ stations are provided are for models; x and y stations for these

models are measured from model origins.

b
h measured in Btu/lt2-sec+°R,

t-_
!

DO
0
DO
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SHAPES; 6 _ 1.50 INCHES - Continued

i5. 26 ° Fairing - Continued

(c) M - 3.51; R - 2.87 x I06

Te h

x, in+ y, in. z, in. _, deg T_ Tw' OR h NSt h c NSt, c

(a) Is} Ib) Ib)

2,0 ,0 ,94897 583.5 *00201 *000553 3,08

12.0 ,0 ,94869 579.5 .00188 ,000517 I*I!

20.5 ,0 ,94458 579,9 ,00174 ,000478 i*04

28.0 12.0 ,94]29 876,5 ,00189 .000520 1,03

28,0 &,_ ,94458 578,2 +00167 ,000459 ,95

28.0 .0 .94404 578.2 .00192 ,000528 l. IG

20.5 -5.0 ,94568 578,5 .00172 ,000475 .95

2_,5 -5,0 ,94868 581,5 .00171 ,000470 1.04

30.0 • 0 ,96625 580.9 ,00173 ,000476 ,00174 ,000478 1,04

51.G 12.0 ,94239 581,5 ,00176 ,000478 .97

2.0 -12,C ,95007 581,9 ,00191 .000525 1.09

2.0 12.C ,94733 582,2 ,00!88 ,000817 1,04

12.0 -12.0 .9_733 581,9 ,00188 ,000517 1,16

12.0 12.0 ,9618_ 577.2 °00185 ,000509 1,02

30.0 1.0 ,94513 578,5 ,08165 ,000654 ,9l

31.0 2,0 ,94568 578,9 ,00172 ,000&73 ,98

38°0 8,0 .94788 583,2 ,00171 ,000670 ,00170 ,000467 1.05

52.0 5.0 .94458 578,5 ,00180 ,000695 1.00

32,0 6,0 ,94239 577,5 ,0018_ ,000506 1.02

34,0 1.0 .95775 588,5 ,00222 .000610 °00225 .000618 1.2_

3_,0 2,0 ,94897 582.9 ,0022W °000616 °00209 ,000575 1,24

8_,0 3,0 ,94623 5fl2.2 ,00202 ,G00555 ,O019G .000522 1°12

64,0 12,0 ,96294 577.8 ,00183 ,000503 1,07

_2.0 °0 ,954&6 580.9 ,00073 ,000201 .O00S9 ,000190 .4_

_4.0 ,0 .93306 573°2 ,00227 ,000624 ,00223 °000613 1,_0

68,0 .0 ,936_5 578°2 ,00324 *000891 .00323 .000888 1.81

52,0 °0 ,95226 587,2 °00319 ,000877 ,00_20 ,000880 1,95

52.0 12.0 .94404 578,2 *00175 ,000&81 i*05

55,0 .0 ,9561] 588,5 .00284 °000781 ,00284 .000781 1.74

58,0 ,0 .95830 591,2 °00256 ,000704 1,57

58.0 12.0 .94513 579,2 ,00183 ,000503 1.04

58,0 -12,0 ,94842 580,9 .00177 ,000_87 ,98

44.0 -12.0 ,94788 580,2 ,00172 ,000473 1.05

86,0 -8,0 .94733 581,2 ,00172 .000_73 1,08

36,0 -3.0 .95a26 587,2 °00203 ,000558 1.13

54,0 -3.0 ,94897 581,5 ,ootB3 ,000503 ,00183 ,000503 1,15

32,0 -3,0 .9&678 581,2 ,00187 .000514 ,0018_ .00051l l.l}

30,0 -3,0 .94513 578,9 °00168 ,000_62 ,00167 ,000_59 ,93

28.0 -3.0 .9_623 579,2 .00167 ,000459 1.03

36,0 -12,0 ,94568 580,9 ,00188 ,000517 ,00196 o000533 1,16

52,0 -18,0 .9_623 58|,2 ,00188 ,000517 ,0020_ ,000561 i°04

30.0 -12.0 ,94678 5?9,9 ,00167 °000459 .00171 °000670 ,95

19,0 -12.5 ,94678 579,9 ,00168 ,000_62 1,06

17,5 -11.0 °94678 5T9,5 ,00166 .000456 1.05

15.5 -2.5 ,94568 379,2 ,00194 *00G533 1,11

16.5 -2,5 ,94404 577.9 ,00175 ,000481 .00173 .000_76 1,07

17.5 -2.5 °94184 878,8 °OOlfl9 ,000520 .00181 ,000_98 1,12

18,5 -2,5 494_78 881,2 ,00|78 ,000W76 ,00t86 ,000506 _,06

19,5 -2.5 °94349 579,5 .00188 °000517 ,00186 .000511 1.15

20_5 -2 5 .9_[8_ 576,9 *00177 ,00_687 .00169 ,000_5 II00

2t,5 -2.5 .94_58 378,5 ,OOt91 ,000525 .00197 ,0005_2 _.l?

22.5 -2.5 ,94_49 577,5 .00175 .000481 °00172 ,000_73 1,05

23.5 -8.5 ,9_9_ 579,2 .00|88 ,000317 ,00187 ,000514 1,12

2w.5 -2.5 ,94_04 577.9 ,00167 ,000659 i,04

•8 ,0 °37 ,90069 56_.2 .00594 ,001633

1.7 .C ,73 .90015 568.9 ,00801 °002202 *00800 ,002199

9.5 ,0 1,69 ,907_8 582.2 *0_226 ,003370

5.3 .0 2.56 .91990 590,2 ,01210 °003326 °01236 ,003392

6,4 .0 2,57 ,90728 559,9 ,00_52 ,000968 °00321 ,000882

8,4 .0 8,87 ,91715 561o2 ,00135 °000871

3°5 ,2 °73 ,9078_ 5_9,0 ,00676 ,00_858

5o_ ,_ ,73 ,91W_I 57|,0 .00585 ,00|608

8,4 i.i ,73 ,93197 87_,9 ,00249 ,00068_

5*3 .2 1,69 ,91222 577.2 ,00865 ,002378

6.4 .6 I*69 °90838 562,2 ,00316 °000869 ,00309 .000049

8,4 ,6 1,69 ,92_74 568,9 ,00_22 ,000610 ,00218 ,000599

36,0 -i,0 .959_0 588.9 ,00199 .000547 ,00198 ,0005_6 i°28

34,0 4.0 .94568 583°5 ,00173 .00047_ .00178 .000w81 l,O_

34,0 5,0 *94290 577.5 ,00173 ,00047_ ,001_8 .000_62 1,19

34,0 6.0 .9_404 578,_ ,00!93 ,000831 °00193 °000531 i°18

36.0 6.0 ,9440_ 578,5 ,00178 .000489 I°03

38,0 2°0 ,9_678 582.2 ,002_5 ,000673 1,35

_4,0 8°0 .9_678 580°5 ,00185 °000_09 °00186 .000511 1,12

_4,0 6*0 .9673_ 580,2 ,00167 .000459 °00167 .000459 °96

_4,0 4.0 ,9_623 879.5 ,00171 °000670 °00174 *000_78 _°01

_4,0 2,0 ,9_910 575°9 ,0018_ .000429 ,00151 ,000_15 ,95

_6,0 1.0 ,96184 575°9 ,00118 ,000324 °00126 ,000341 .74

10.6 2,32 0 ,99122 602,_ ,000_1 °000113

10.6 2,32 90 .98847 500,2 ,000_3 ,000118

13,6 2°_2 0 °90679 558,9 °00305 °000861

13,6 2.32 90 ,90289 55_,9 ,00255 ,000704

13,6 2,32 180 ,91496 562,5 ,0019_ ,000533

16.6 2,32 0 ,91496 863,9 ,00118 .000_74 ,00518 .00087_

16,6 2,82 90 °91495 865.8 ,00285 ,009783 .00285 ,000783

16,6 2,32 180 ,914_1 562,2 ,00267 .O00736 °002@5 .000728

19°6 2,32 0 ,92376 569,9 ,OOZ2& ,GoOd91

22,6 2.32 0 ,92922 572.9 ,OC,_il ,000855

25,6 2.52 0 ,93416 575°5 ,00290 .000797

aThermocouple locations for which z and/or @ stations are provided are for models; x and y stations for these

models are measured from model origins.

b h measured in Btu/[t2-sec-OR,
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TABLE IV.- HEAT-TRANSFER MEASU REMENTSFOR VARIOUS PROTUBERANCE SHAPES; 8 - 1.50INCHES - Continued

15. 26 ° Fairing - Concluded

(_ M - 3.51; R . 1.65 x [06

Ze _
x, in, y, In. z, in. _, deg T[ Tw' OR h NSt h c NSt, C

(_I {al %. ib}

._ .95245 _78.9 .00098 .000470 .9_
. .9_71 _75.9 .O011t *000532 1o11
.0 .9_637 578°5 .0010g .000523 .89

12.0 °94194 _72,5 eOOll9 .0005_1 1.16

_.0 ,9_637 576.5 .00100 .000_80 ,9_

.0 .9_58] 576,5 .00100 °000480 *95

-5.0 .947_7 577.2 .00100 ,000_80 .96

-5,0 °94692 577.9 °00105 *000504 1.21

.0 .94858 578.9 .00105 .000504 .00106 .000508 1.21

12.0 .94360 575.2 ,00111 .000532 1.11

-12.0 .95411 b80.5 .00i05 .00050_ 1.13

12.0 ,99079 579.2 .00110 .000528 I,I0

-12.0 .94968 576.9 .00106 .00C508 1.19

12.0 .943b0 573.2 .00119 .000571 1.18

1,0 .94747 579.2 .00109 .000523 1,12

2.0 ,94858 577.9 .00100 .000_80 1.03

2*0 ,95024 578,9 ,00099 .000475 ,00099 .000475 i,C3

5.0 .9_692 576.5 .00106 ,000508 1,06

6,0 .94_16 5_7+2 .00107 .000529 I*i0

1.0 ,95687 582,9 *00119 .000571 ,00!23 *000590 1,2g

2,0 ,9502_ 578,5 ,00126 ,000604 ,90121 ,000580 1.02

3. 0 .9_858 578. 2 .00120 .000576 .OO]i_ .000566 1.20

12.0 .9_416 576,2 .00105 .000504 1.04

,0 ,9541| 576.5 ,00029 °000199 ,24

,0 .93973 572.5 .001_2 ,000681 .001_i .000676 1.5_

.0 .99420 570=9 .0018_ .000882 .001_2 .000873 1.92

.0 .9502_ 580.2 ,00175 .0008_9 .001T6 .O008w_ 1.72

12,0 .94526 575,9 .OOilO ,000_28 1,05

,0 1.1671_ 583,5 .00058 .000278 .00058 .000278 .63

.0 .60

12,0 ._3

-12.0 ,_I
-12.0 .w6

-B.0 .Wl

-3.0 .51

-3.0 ,_3

-5.0 .36

-3.0 .95

-3,0 1.01

-12.0 1.08

-12.0 I*19

-12,0 1.18

-12,5 1.09

-ll.O 1.09

-2.5 1.16

-2.5 l.iB

-2,5 1,06

-_.5 1.14

-2.5 1.18

-2,5 1.16

-2.5 l.Og

-2.5 1.01

-2.5 1.06

-2.5 1.14

1,17186 585.5 .00058 .000278

1.15501 57_,5 .00040 .000192

1.15973 578,2 ,O00)B .O0018Z

1.15818 577°2 .O00W2 *00020_

1.15636 976.Z *00057 .000177

1,16242 5?9.9 .000_9 .000235

1.16040 578,2 .00042 .C00201

1.15656 57_.9 ,00033 .000158

o9_803 577,5 .00100 .000_80 ,O010C .000w80

.9_858 577,9 .00100 .o00_@O

.9_858 577.9 .00099 .000_75 .OOlC7 .00C513

,9_913 579.2 .00105 .00050a

.9_968 580,5 .00109 ,000523 ,0011_ .C005_7

.9_858 578.2 .00100 ,000480

.9_915 578,2 .00100 .000480

,9_7_7 575,9 .00117 .000561

.9_526 575°9 ,00100 .000480 .00098 ,090_70

,9_305 575.9 .00106 .000508 .00097 .00o_65

,gw803 578.5 .00105 ,00050_ ,00115 ,C005_2

.9_526 577,q .00109 .000523 .OoIo_ .toc_9_

.94360 57_.2 °00107 .000513 .00099 .o00_75

,9_692 _76.9 ,00100 °000_80 .30105 .000_o_

,9_526 575.9 .00100 ,000_80 .0o098 .ooC_70

.94471 576.9 ,0010_ ._o050a .0010% ._100W99

• 9_581 577,2 °00105 ,00050_

.90158 558,9 .00380 .00182_

.89771 5_1.5 ,00_6 ,002187 .0o_ ,002283

.90_90 570,9 .O06gO .003309

,915_1 578.5 .00723 .003_67 .00750 .003697

.90269 556,2 .002_3 .001i65 .00207 .000993

°907|i 5_9.5 ,00075 .000_50

.90501 560,9 ,00_06 .0019_7

• gl&85 564,g ,00_63 ,OOi7wl

J .931a4 565,q .00101 o000_8_

.90988 567.5 .0051_ .002_60

.90601 555.2 ,00201 .00096_ .00193 .C00926

.9176_ 557.9 .00095 ,000&56 .00081 .000388

,9596W 983.9 .00158 .000566 *00108 °000518

,9_858 579.9 .00109 .000523 1 .00111 .000532

.9_4_I 576*9 ,00i06 .000508 I .00102 ._00_89

.9_581 575.5 .00106 ,OOO50B .0010_ .000508

• 94637 574.9 .00099 ,000_75

.9_7_7 577,9 °00]34 .0006_

.9_858 576°5 .00118 ,000566 .00119 ,000571

.9W913 579.9 ,00108 ,00051E .@0108 ,000518

19_803 576.9 .00106 ,00050_ ,O01OS .000516

,9_1_9 571.2 .000_ .000355 .00071 .000341

.0 .3_

.0 .73

.0 1.69

.c 2.56

.0 2.57

.0 2.57

.2 ._

.4 .73

I,I .73

.2 1.6_

•6 1.69

• 5 1.69

-Io0

5.O

6.O

6.0

2.0

5.C

6o0

2.0

2.32 0 °91209 558.2 .00215 .0Ci022

2.32 90 .9115_ 555.9 .00168 .000806

2.32 180 ,9220_ 563.5 .O01_b ,000700

2.32 0 .91098 558,2 ,00200 .00095g

2.32 90 ,9126& 557,5 .0019_ .000930

2.32 180 .91319 557°5 .00172 ,000825

2,32 0 °921_9 562.9 .00201 .000964

2,32 0 ,92757 568,5 .00195 .0009_0

?.32 o .93255 569.2 ,00169 *00079!

I._,8

1.lC

1.22

1.13

.so

1,19

.88

1.07

.76

.00197 .0009w5

.00191 .000916

,00]_7 .000801

!

ro
o
h.)

aThermocoupie locations [or which z and/or _ stations are provided are for models; x and y stations for these

models are measured from model origins.

b h measured in Btu/ft2-sec-°R.
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TABLE IV. - HEAT-TRANSFER MEASUBEMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 - 1.50 INCHES - Continued

16. 45 ° Fairing

(a) M • 2.65; R = 4.01 x 106

Te

x, In. y, in, z, in. _, deg ,it T w, OR h NSt hc NSt, c hh

(a) (_) {b) Co)

2,0 ,0 *9_511 583,9 *00_57 ,000643 .96
12,0 .0 .9_3_S 5el.9 *00_36 .O00et3 .ga

20.5 .0 .9_55 582.2 *0043_ .000010 .97

2B,O 12.0 .94067 581.2 .00_52 *000636 *98

28*0 _.0 .94234 581,3 *00447 *0006Z9 .94

28,0 .0 *94236 581,2 *00437 ,O00bL5 .90

20*5 -s,O ,94400 581*9 .oe43e .000613 .96

a#.s 2.0 ,9_z3_ s8o.5 .oo_29 .oooe03 1.0o

30.0 ,o .94511 591.5 *00674 *0009_8 *00682 *000959 1._9

31*0 12.0 *94178 581.2 *00448 ,000630 *98

2.0 -12.0 *94677 583°9 .00448 *000630 *98

2.0 12.0 *94622 504*5 *00457 .000643 *96

12.0 -12*0 .95010 505*9 *00446 *000627 .95

11,o 12,0 *9_345 582.9 *00057 *000643 ,95

30,0 1.0 *94123 587*2 *00625 *000879 t*43

31*0 2.0 .9_012 586*3 *00636 *000893 L,44

32.0 2.0 .93513 584.5 *OOt/O *001013 *00721 *001019 1.66

32.0 _*0 .93&24 580*9 *00236 *000754 1.17

32.0 6,0 ,9423_ 582.2 *00448 *000630 *�g

34,0 1.0 *95005 577*9 .00134 .000188 .30

34.0 2.0 ,92460 579.2 *00740 *0010_1 *00722 *001016 l.b1

3_.0 3,0 *92737 576._ .00502 ,000_19 *00_63 *000792 1._8
38.0 *0 *93901 569*2 *00120 .000211 *00146 ,O00Z05 ,$5

40.0 *0 *92515 267*9 *00366 *000_15 *003_9 *000505

_*0 12.0 .94511 583.5 ,00440 *000619 *95
42.0 .o .9240_ 577*9 *00711 *001000 .0071_ *001006 1.67

44,0 *0 .92903 580.5 °00666 *000937 *OObbb *000937 1.23

48.0 .0 *94067 586*Z *00654 *0009_0 *00626 *000923 1.51

5Z*O ,o *93957 573.2 *00327 .000460 *00322 *000_53 .73

52*0 12.0 .94677 584.9 *00_48 .000630 1.01
55.0 ,o .94954 589.5 ,00548 *000771 *005_2 *000776 1.22

58.9 *0 *95564 592°9 .00548 .000771 1.12

58.0 12.0 .94345 583.2 ,00k55 *000640 ,92

58.0 -12,0 *94455 _82.9 ,00444 *0O0625 *98

44,0 -12.0 *94788 503.5 *00905 *000370 .94

]6*0 -8,0 *94511 582*2 ,00433 *000609 1.03
36*3 -3*0 .93180 578*9 *00267 *000798 1.35

34.0 -3,0 *93014 277,2 *00_41 *000762 .00538 ,0007_7 1,29

32*0 -3.0 *93846 581,9 *00226 *000740 *00227 ,0007_1 1.20

30*0 -3.0 *94566 283,2 ,00446 *000627 *00_7 ,000629 1_01

2B*O -3*0 .9_733 583*5 *0041_ ,000282 ,95

34.0 -12,0 .94_00 581.5 ,00422 *000594 *00400 .0OO563 ,96
32*0 -12.0 .9_455 _81.9 ,00427 .000601 *0043_ ,000609 .90

3_*0 -IZ.o ,9_566 _82,9 *00_23 *000595 °00_17 .000587 .92

19.0 -12,5 ,94899 284,9 *00434 *000610 ,92

17,5 -11.0 ,9_733 284*2 *00443 *000626 1.00
t5.5 -2*5 *9_899 585*9 *00445 *000626 .9_

16,5 -2*5 .9_511 582*9 *00_33 *000b09 *00_27 *000601 ,90

17.5 -2*5 .9_400 282*3 *00_9 *000632 ,004_2 *000622 *90

18.5 -2*5 .948_4 584*9 *00_37 ,000615 ,004_8 ,O00b_O *99

19.5 -2*5 ,94345 282*2 *004_6 *000627 *004_1 *000620 .98

20.5 _2,5 ,94289 581.9 *00493 *000623 *00430 *0006_6 *98

21,5 -2*5 .94_66 583._ *00455 *000012 ,00_43 *0OO6_3 .96

22.5 -2*5 *9_289 $81.2 *00_33 ,000609 *00417 *00060| ,90

_3.5 -2*5 .943_5 _81.5 *0043? *0006[5 *00436 ,000613 *90

24,5 -2.5 *99• 94511 582.5 *00429 ,000603

• 6 °0 .65 .956_0 627,2 *01887 *00Z654

1.4 *0 1.35 .9_957 &_._ *0/062 ,00Z900 *0_172 *00)025

2.6 .o 2,13 *91850 _90.5 ,01557 *001909 *01304 *OOZ_L_

3*9 ,0 2,48 *90796 561.9 *00328 ,000743

• fi ,6 ,65 .93846 613*9 *0L759 *002474

1*3 1.] *b5 .89965 570*1 *00991 *00139_

z,_ t,3 .65 .68o_0 542.9 .oo527 *ooo74t *oo_ *000_70
2*3 1.3 1*35 .9140e 592.5 *01592 *002239

3,3 1.3 *65 *88742 5_1.9 *00613 *000062 *00617 ,000868

?,] 1.3 1.35 .89022 550.5 *OOS_I ,o001_1 *0o_62 *000650

5,3 1._ *65 *90242 563,9 *00691 *000972

_*3 1,3 1.35 .89854 558.5 *00599 *0008_3

3_,0 -1.0 ,95841 579*Z .O010e .000152 ,00090 *0OO135 *2g

34*0 4.0 .94123 Set,5 *00_i *00004_ ,00466 *0OO6_8 1.03
3_,0 5.0 ,94345 583*5 .oo_b_ .ooob_1 .o0_6b *0OO6_5 1.3_

34*0 6.0 .94_00 383,9 *00457 *000643 *00428 *0006_ leO0
3&*O b.O .9462_ 50_,_ *00450 *000633 *9g

38.0 1*0 .92903 563*9 *00198 ,000Z78 *00167 ,000_5 ,_

38*0 2*0 *92127 572.2 *00540 .000700 |*Z_

44.0 B*O ,94511 583.9 *00449 *000632 .00450 *0OO633 ,99

4_*0 6.0 .94178 580.2 .00_07 *000572 *00_09 *000575 *90

4_*0 4,0 *92792 57Z.2 *00421 *00059Z *00417 *000587 ,97

64.0 2*0 .92571 570.2 *00421 *00059Z *00403 *0OO567 19_

44,0 1.0 .92571 580.2 *00_22 *001O16 *O0743 *001045 |*T_

8*0 1.84 0 .926_1 569*9 *00_89 *000_7 *00455 *OOO6_O

B.O 1*84 90 *90686 55]*_ *00250 *000300 *00221 *000311

8*0 1.B4 lBO *91_00 554*9 .OOle_ .ooozsb oOO107 *O00Zb3

[1.0 1.84 0 .91517 572._ *OOb�_ °_0097b *00771 *00100_

ll,O 1.84 90 .89521 255.5 °OObBZ .o0081v *00021 *000733
II,0 1,84 180 ,91961 576.9 .OOt7_ ,0elOe9

12,0 1.e_ 0 .92_o4 579°9 *00165 ,001016 *008_b °001176

12.0 1*8_ 90 ,903_3 56_,z *00/03 ,000989 ,00650 *000914

12.0 1.8_ 180 .912_5 512,Z *00_6_ .001075 *0080_ .001128

21.0 l.S_ 0 .928_8 590*9 *00693 *000975

24*0 1,e_ 0 .92404 576*5 *00678 *000954

27*0 1.8_ 0 .93402 582.5 *00653 *000918

a'rhermocouple locatlon$ for which z and/or

models are measured from model origins.

b h measured in Btu/R2-sec-OR.

stations are provided are for models; x and y stations for thel_e
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TABLE IV. HEAT-TRANSFER MEASUREMENTS

16.

(b)

Te

x, in. y, in. z. in. _. deg T_

(al (a2

2.0 .0 °95811
L2.0 .o ,95365

20,5 .0 ,95532

28.0 12,0 .95030

28.0 4,0 .95309

28,0 .0 .95309

20,5 -5,0 .95476

24*5 -5.0 *95)09

30.0 ,0 ,95365

31,0 [2.0 .95141

Z*O -12.0 ,96035

2,0 12°0 ,95913

12,0 -12.0 ,96146

12,0 12,0 ,95309

30.0 1.0

31.0 Z,O

32.0 2,0

32.0 3.0

32,0 6,0

34.0 1.0

34.0 2°0

3_,0 3.0

38.0 .0

40,0 ,0

4_.0 IZ.O

42*0 .0

44.0 .0

48,0 .0

52.0 .0

52.0 12.0

55.0 ,0

58.0 .0

58.0 12.0

58.0 -12.0

44,0 -12.0

36,0 -8.0

36.0 -3.0

34,0 -3.0

30,0 3.0

28.0 -3.0

34,0 -i?.C

32,0 -12.0

30.0 -12.0

19.0 -12.5

I7,5 -lI.O

15.5 -Z._

16,5 -2.5

17.5 -2.5

18.3 -2.5

19p5 -2 5

20.5 -2.5

21.5 -2.5
22.5 -2.3

23.5 -2.5

24.5 -2.5

• 6 oo .65

1._ ,C 1.35

2.6 ,0 2.13
3,9 o0 2.48

1.3 1.3 .65

2.s 1,3 .b5

2.3 l.S 1.35

3.3 h3 .b5

3.3 1.3 1.35

5.3 1.3 .63

1.355.3 1.3

5_+o0 -1.0

34,0 4.0

3_°0 3°0

3_.0 6,0

36.O 6.O

38.O 1.0

_8.0 2,O
_4.0 8.0

_4.0 6.0

_4.0 1.0

4_.0 Z.0

44.0

8.0 1.84 O

8.0 1.8_ 9O

8,0 1,84 1_0

11.0 1,8_ 0

11°0 1.04 90

11.0 I.B_ IB0

15.0 1.8_ 9O ,91208 5bl,2 ,O0_17 I

15.0 1,84 _80 .92182 569.2 .OO582 I

21.0 1.8_ 0 .93801 500.3 .OO822 I

24.0 1.84 0 .92052 _70,5 .o0_ou I

27.0 1.8_ 0 .93969 577.5 .004S7

aThermocouple locations for which and/or _ stations are provided

models are measured from model origins

b h measured in Btu/ft2-sec-OR,

FOR VARIOUS PROTUBERANCE SHAPES; 5 = 150 LNCHES Continued

45 ° Fairing Continued

M - 2.65_ R - _.66 x 106

Tw, OR NSI

583,9 *00337 I ,0007[i

580.2 ,00313 L °000660

581,2 .O031a I .00o671

579.2 I .00326 I .OOO658

580.2 .003ZC I .0006_3

5_9.9 ,00312 ] .000658

580.9 .00313 I .0006&0

582*2 : ,00317 I ,000b_9

59_,9 ,00510 ] °001076

579,2 ,0031b I .O00bb6

58_,3 .&03ZO l ,000673

584,5 ,003_0 _ .000717

585,2 ,0031_ I .000666

580,9 ,00327 I ,o00690

°9497_ 591,5 .00_88 I ,001029

,9486Z 5ae.5 i .O0+�J I .00;0_6

.9430_ 580.5 I .0050_ I .001063

.9_527 57S.2 .OO39e I .0ooe35

.95365 583,5 .00332 I .0007_0

.97_3l _83,2 : °000_3 _ ,oo017_

.9_6_3 580,9 °00522 I ,001101

,937_5 57_*_ ,00419 I .00088_

09620_ 577,9 ,00098 I .000207

,93801 569,2 ,00274 ] °000578

.95588 582,2 ,0031_ _ .00066_
,9329B 575,2 .00555 I °0011_i

.9_02_ 582*9 .00517 [ °001090

,95197 385*2 ,00503 I .001061

,951,I 574,2 .00230 I .00o_85

,9564& 582*9 o00321 I ,000_7

,95923 _87,2 ,00_17 I ,000880

.9_593 59015 ,00391 L ,000825

°95365 581,2 °00322 i ,o00b?9

,95532 581,5 ,00314 _ ,000662

*95979 58315 t00300 I ,000633

.95755 382,2 .00306 [ .0006_5

,91359 57715 °00400 I °0008_

,94080 37515 .0039b _ ,000835

*95755 382,3 ,00315 I ,oooeb_

,95o67 583,2 ,00303 I ,000639

,955ga _0,9 _ ,00293 ( ,00061_

,9558B 581,5 .00302 I .000_37

,95755 582,2 .00306 I *0006_5

,95979 583,9 *00309 I ,000652

°958_1 _83.2 ,00309 I ,0006_2

.95979 584,5 .0032Z I .000679

,956_4 581,9 .00310 I .00065_

,9553_ 58[03 ,00320 I ,000675

,95979 503,9 °00309 I ,_00b5_

,95476 581_2 I_03_ I iO00b_2

,95_26 585,9 ,00516 1 ,000666

.9_700 582,5 .00310 I .000654

.95_20 _0.5 ,0030# I ,000650

°95_20 580,9 ,00309 I .000652

,9354_ 581,9 *00505 I ,0006_3

°95923 62b,2 .01_75 I ,003111

,9_248 617,5 ,01609 ) ,00339_

,91735 57719 ,0O�_b I ,00_037

*90730 55119 °003_7 [ ,0_071i

,9_[92 61215 .01337 I ,00_862

,9067_ 3b_12 ,0075_ l ,oo;boz

,8911o 541,9 .00380 I ,000801

°91623 582,9 ,01221 l ,002575

,8983b 550.2 .O0_2b I .00089_

,89613 5_,9 .0035_ [ °0007_7

.91400 5_2.5 .0050_ I .001063

.9095_ 3_0,5 .00451 i .00095_

.98268 587*5 .00071 I .00015_

,95085 579,5 .00328 I .000692

°95309 501,2 ,00334 I ,00070_

,95_20 582,2 .O03_b I .000730
,956_W 582*9 ,00321 I ,0oo077

.94918 570,9 .001@7 ] ,000310

.93_I0 575,2 ,O0_OL i ,0008_6

*95580 581.9 .00313 L ,O00b_O

,95309 581,5 .00Zgl I °00061_

,9402_ 57_1Z .00310 l .00055_

,93633 569.9 ,00321 _ ,O00b?7

,93578 577_5 .00537 [ ,001175

,94359 572,9 ,00309 I ,OO0bSZ

.92963 560*9 ,00202 [

.93522 561,9 ,00127 I

,91902 569+9 ,00529 1

.90450 553.5 .00_19 1

.92628 572.5 .00598 ]

°92907 573_9 ,O05Bb J

_ (b) hhc Nst, c _oo

i.07

1.0_

j 1.09
1,0_

1.06

.05

i*04

1,08

.0r)516 ,001088 i°83

1,03

i,O_

1,05

1,03

1.65

1.67

• 0050_ ,001061 1,82

1.3_

1.07

.0007J .000150 ,29

• 0C513 .001082 1.72

.00423 .000892 1.38

.0009_, .000198 .33
• 00266 .000561

i .0_

•00555 °001171 1,89

•{20517 ,001090 1,84

•00_05 .0CI_65 1,71

.00226 .000477 .76

1.07

•00_19 . O00SB_* i._8

i 1°29

1.03

I,I0

I 1.07

•C039_ .oooa31 1.38

•00317 ° O00fi_)9 1.0_%

I.ll

• 00277 .00058_ 1,02

. E'0302 .000_37 I°07

.O0s0_ : .0006_5 I 1.04

I i .OS

1.03

: 1.06
,00305 I .000_3 1,0_

,DO3t_ I .c0o6_2 l.oe
• 00320 .000_75 2.0_

• _0_09 .COO_,SZ 1.05

• QC, 311 ,020_56 1,03

,00_18 .O00bTl i*03
,0030_ 000641 1.03

• 00308 .000_50 1.03

i ; ;.0_

...... ! ....... I
•CII15 I .002352

• 00429 .000005 i

• 0033_ I .coo?c7 I 1.08

,0033_ [ ,000709 1.31

• 003_6 L .000730 1.15

I 1.05.0o1_c: I .00027_ .50

1.39

• 0031q I ,000862 I 1,0_

• 0o29q I .00052o I .97

• 0C307 [ .000_47 I 1.0_

.00309 I ,000652 p 1.08

.00561 I .OOl_�e I 2.03

.003++1 ] ,000119

• 000_2o .oolez I .00o38_

•001115 .00578 I ,001219

°00086_ ,00359 I .000757

•0OlZbl .0067_ I °001_22

,001236 ,0C635 _ .D01339

.001090 j .00_77 I .00]006 I

•001228 .0061_ I .001Z95

.001312

.00105_

.001027

are [or mode_s; X and y stalioBs (or these

I
FO
0
FO
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'FABLE IV - HEAT-TIIANSFEII MEASUIIEMENTS FOR VAItlOUS PI_OTUBERANCE SHAPES; 5 = 150 INCHES - C_mlinued

16. 45 (I Fairing - Continued

(1) M = 2,65; I_ s 1.30 x IG 6

Te h

X, in y, In. z, in. _1. degj Tt Tw, OR h NSt hc NSt'c _o

Ia) (a I (I,} {b)

R.I_ ._ ,97482 588,5 ,00169 *000731 1.06
12.0 . C ,96011 584,2 ,00156 ,000675 1,0_

20._ .0 °97_35 58_.2 ,00107 ,OOO636 ,97

28,o 12,c ,96587 5_2,9 ,OO16O ,OO0727 1,00

_°_ 4.0 °96979 _04,_ ,0O166 .000715 1,14

2_°_ .0 °96867 583,9 .001_7 ,OOO636 ,99

2_°_ -_,0 ,971_7 585,5 ,001_5 ,000628 ,97

2,,._ -_.3 .9_979 584,2 ,001_5 °00062_ 1,07

3=°c .0 ,9653_ 507,9 °0029_ ,00t272 ,OO296 °001201 t°99

3_°0 t2,_ ,Q67_ 503,5 ,0O153 ,000662 1.08

2.0 -12°3 ,97018 _91,2 °00159 ,000688 1,0Z

?°= 12,3 ,976_0 589,5 °00169 °000731 ,92

L2.0 -12,0 ,_7706 508°9 °0016_ ,000714 l°17

12.0 l_,o °96811 _B_,2 °00167 °000723 1,05

_o0 !.0 °9625z _85,5 °00252 °001091 1°91

_1,0 2._ ,96028 503°2 ,002_0 ,001073 1,65

_.0 _.0 ,_5357 579,g °00261 °001130 ,O0257 °001112 2°01
_2.0 _°0 °9580_ _80°2 .00197 ,O00053 1,29

32.0 _ 6°0 °97035 585,5 °0016_ °00072_ 1.10

_4.0 1°0 °_8769 589.5 .00056 °000_4_ ,OOO56 °0002_2 °_2

3_,0 2,O °g_965 577°9 °00250 °001117 °0023_ °001021 1°02

3,°,_ _,0 °95077 _75°5 °00207 .O0O096 .0019_ °000S_0 1°_5

3_°C .0 ,g815_ 586°5 °000_9 °000212 .0OO47 °000_03 °37

_._ ,C °g5_69 575°5 °001_6 °0006_2 °00139 ,OOO6O2

_.0 12°0 °_7203 586,5 ,0016_ .000723 1°2_

_2,0 .C °_5|8 576°2 °00302 °001_07 ,O0£99 °00129_ 2°_2

_,_ ,0 .95_69 _81.9 °0029_ ,OO1272 ,0O295 °001277 _°16

_°0 °_ ,96_11 580,9 ,00290 ,001_55 ,OO292 °00126_ 2°00

_2.7 .3 ,96699 579.9 ,00112 °000_85 °O010_ °OOO467 °76

_2,: L2.L: °971_7 585°9 °001_9 °0006_5 1°01

5_°0 ._ ,97370 589,9 °00_l_ ,000913 .OO213 ,OOO922 1°_2

_,:_ ._ ,9815_ 595°5 °001_6 °000805 1°33

_.0 12°_ .96923 58_,_ °00t4a °0006_1 °97

_.0 -1_._ °972O3 586°9 °001_8 °0006_1 °96

_.C -t2,: ,97650 588°5 ,00165 °O0071_ 1°I_

3_.C ¸ 3.O ,95860 579°9 °00189 °00081e 1°29
3_,_ -3.0 °_5_13 578°_ ,O019_ °000831 °00190 ,0OO822 1°_5

3J.0 3°0 ,97315 586°5 °00153 °OOO662 ,OO156 °000675 1°03

2_,0 -_.0 °9753_ 587°5 °_01_4 °0006_3 ,9_

3_.0 -12°0 ,_7203 505,_ ,001_ °000623 ,O0137 °000_9_ 1°09
32.0 -]2.O ,9_2_9 505,9 ,001_0 °000606 °001_ °00062_ 1°03

3._ -12°0 ,97370 587,9 ,001_7 ,00O636 °0015_ °000667 l°01

1_.0 -12._ ,_75_8 507°9 ,001_2 ,O0O615 1.0_

17.5 -_t,0 ,97_26 507,2 °001_5 °00062e 1,0_

l_._ -_.' °97_2 587°9 °OO15O °0006_9 1,03

1_._ -2._ °97203 505°_ °OO166 °00071_ °00163 .000705 1°13

L7.5 -_°_ ,97091 585°2 °O0i_ °000641 ,0014t ,000_10 1,01

!_,_ -_._ °_538 507,9 ,O0165 ,000714 °00t_ .0OO7_7 1,20

:_._ 2°5 °97091 505,2 °001_7 ,00O636 o001_2 °000_15 1°00

2:._ -?,_ °_7035 5_a°9 ,00166 °0_071_ °00162 ,0OO701 1,19

2_°_ -2._ °g7315 5_6°_ °001_7 °000636 °00155 °000671 °99
_2,_ -2.5 ,9_035 50_._ °001_6 ,00063Z °001_2 ,OOO615 1,06

23._ -_.5 °97O91 5_°g ,0_1_ °O0O623 *001_3 °000619 °97

_._ _,5 °97_59 585°9 .001_ ,000623 ,9_
• 6 ,C °_5 ,96O28 608.2 ,00_80 .003809

_._ °0 _.35 °_9_ _99°2 °00966 °00_lal ,01058 °004579

_°_ °0 _°13 °913_ 565.9 ,005_1 ,0023_2 ,006_5 ,O02792
_,9 ,C 2._8 .?e_70 _6°9 °0016_ °000710

1°3 1.3 ,6_ °?1553 _63.5 °00_6_ °002000

2.3 1.3 ,6_ °9_3_ 5_6°2 .00221 °OO0957 ,0Olll ,O00_a0

_.3 1°3 1,35 .917_7 574.5 °00661 °002061

3°3 1,3 °65 °9099_ 551°2 °O0226 °O0O978 .0O226 ,000978

3.3 1,3 1.35 ,_0378 5_,9 ,O0100 ,0OO779 ,00t22 °000_28

_.3 1.3 ,65 °92_8 561,9 °OO251 ,001006
_.3 1°3 1.35 °919_5 _5_°9 °0021_ °000926

3_.0 -1,0 ._9690 593,g °000_1 ,0OO177 °3_

3_°0 _,0 ,96476 502,_ ,00168 ,00O727 °0017_ °O00753 l°l_

3_.0 5°0 °96011 58_°2 ,00167 °0007_3 °0016_ .000727 l.l_

3_,0 6,0 .96979 585°9 °00159 .000600 °00159 °000688 1°13

3_,0 6°0 °972O5 _06°2 ,OO166 °000718 l.tl

38.0 1,0 ,96979 _B0.2 ,0007_ °O003_0 °00067 ,000_90 ,50

35°0 _°0 °952_5 _77,2 .00193 °0OO835 1°_0

_°0 8°0 °_203 5_6°2 ,001_ °000718 °001_7 °00072_ l,la

_._,0 _.0 ,97O35 58_°9 ,00_33 ,O00576 °00135 .0005_ ,86

_°0 _.0 .95972 577,9 °00130 °000597 °00t37 ,000593 .98

_.0 _°0 .949_5 57_°2 .00102 .0OO_eB °001_3 °000749 1,30
_._ 1,_ ,9_7_1 _78.2 .OO3O3 ,001311 °00_93 ,001268 _._

_,0 I°04 0 °96196 57_°2 °001_6 °O0O632 °_016_ ,O0O718

8.0 1°_4 9O °95636 57_°5 °00098 °000_2_ °000_6 ,0003_2

8°0 1,8_ 180 °9608_ 575°_ °00_72 °000312 °¢0077 ,00O333

11°0 1°0_ 0 °92160 561°5 ,0020_ °0012_1 °00305 ,001_20

_1°0 1,8_ 90 °9_6_5 555,5 ,0023_ °001017 °00190 °000822

_i°0 1.84 180 °93231 569°9 °0O34O °001_72 °00397 °OOlTl_

_°0 1.84 O ,93207 568,5 °0O3OO °001298 °00326 °OOl411

15°0 I°0_ gc °9_4_8 561,9 °0027_ °001199 °002_0 °001052

1_°0 1°8_ _C °9_3_3 569°5 .00329 °001_2_ °00_60 °001558

21.0 1°8_ 0 °9096_ 579°5 °O03O2 °001307

2_,0 1.e_ C °9328_ 566°2 ,002_0 °0O1039

27,O 1,_4 0 ,9_51_ 57_°9 °00250 ,O010B_

aThermocouple locations for which z and/or _1 stations are provided are for models; x and y stations [or these

models are measured [rom model origins.

b h measured in Btu/ft2-sec-r_IC
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TABLE IV - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; _ - 1.50 iNCHES - Continued

16. 45 ° Fairing - Conlinued

(4 M = 351;

Te

T_ rw, OR

.950ha 578.5

.94332 573,_

.9_55_ 57_.9

.9411o s72.2

.9_383 573.9

.9_3_e 574.2

.9_665 575.2

.945_ 57_.5

.9_276 587,2

.9_2_6 572.9

.95338 579.5

.95165 578.2

.951_ 578._

.9_276 575.5

.93e8_ 5_7.2

.93554 5T4,5

.92v2] _70.2

.93221 57O.2

.9_8_ 574.2

.96332 _81.2

.919_3 573.5

.9222} 56_°5

.96332 5_T.5

.930_4 564.2

°9_43 5T3.9

.91609

.92337

.94332

.95_32

.9588_

.94_I0

.948_

.9_999

.94777

,92832

= 4.07 X 106

h I NSt

(b) 1

.OO25O .000_83

• 002_9 .000_81

,0O253 .00048_

• O_275 .OOO532

• 0025C .O00_BB

• 002"_ .000_72

.0t_SV .00038_

• OO252 [ ,C00_87

.OO252 .000_8_

• 00247 .000_73

• O0256 .00¢_95

• OO259 .0005CI

• OO4O7 .000_82• 00_;0 .OO0?93

• 00_I .OOO853

• 0035_ .0¢0_72

• 0025_ I .000_93

• O008t .00c15_

.00¢_3 I .00C_95

.oo2o9 .ooc_c,q

.0025_ I .000_91

x, in. y, in. z, m. , _, deg

2.0 q12.o :_
2C.5 .0

28.0 IZ*0

28,0 4._
28.0

2C.5 -'_ ."

30.2 .0

31.C 12.C

2.C -12.C

2.? 12.c

12,C -12.?.

12.0 12._.

3_.n l.O

31.0 2.0

32.c 2,0

32.c -_.C

32.0 6.C

3_.¢ !.o

34._ 3.0

BB._ .c

4C.0 .o

_.o 12.C

42.3 .0

_8.: .c i

52.? ,_

55.c .0

58.O .C

58.P 12,¢,

5B.C -12.0

_.7 -t2.C

36,; -B.O

36.C -3._ i

3_.0 3.¢ .925b_

32.0 -_.0 .92o4_

3C.0 -_.C ,9_610

34,C -12.C ,9&665

32.D -12.C .9_,721

3C',2 -12,0 .94_32

19,C 12.5 .95[i0

17.5 II.C ,9(_9_3

.... ?!!? ......16.5 .9_I0

17,5 .9_.49q

_._ -L;, ._
19,5 -2.5 .9455_

21.5 -2.5 .9_,_,_,?

21.5 -2.5 .9'¢777

23.5 -2.5 .9_9_

2_..5 -2.5 .g_ _2]

,6 .3 .65 .93888

2.e 2.1_ _ .8_665

3,9 2 ._ .88605

,6 ._ .65 .gI[_87

1.3 : .J .¢_ .8799_

_.7 t.3 t ,_t .8755_

_._ :, ? .65 . a9942

5.? i.? _ .3t . S9"5_

34.,? -i .C .97777

3_.0 5.c .9_22]

1_.o _,C .9_,55',

38.o _.c .9449_

38,C 2.0 .9ZiI_

_.o 6.C .9_, 532

44. ] /_. $i .929o9

4_*o0 [,C .91665

a.o [ .8& ¢;C .9299_

_.o '.s_ t_o .93832

1 I._ 1 .s,* _0 .8888_

II.3 1,s4 180 ,90165

i_. ,'_ 1.8 _, 0 ,91887

15.0 t.84 90 .Bg_S_

21.0 ].a& 0 .9_ _R_

Z(,.O ] ._& m ,91&gM

27._ 1.8,. o .92_&3

SThermocouple locations |or which and/or

models are Ineasured [rom model origins.

b
h measured in Btu/lt2-sec-°R.

5_2.5 .00_1_ .OOCSCt

569,2 .00_0 I ,00092e

5_0.2 .O0193 .00037_

57_.9 .0o253 .000_9

5a0,9 .0O28", .0005_i

.oO3O95_.5 .OO259 .00059_

575.2 .0005¢I

576,9 .O9266 .00051_

575.5 ,002_ I *030_74

56v.9 .oo_s_ .o0o682

5_5.2 .00312 I .ooo623

5v5.2 .0¢25_ .(eo_e_

576._ .oo272 r .00_526
577.5 .002_ .00047_

s_.9 .0024_ .oo04eo

5v6,9 .002_5 I .c00_93

57_.9 .002_8 ] .000_80

576._ .o02_v / °000_78

_74.5 .o0253 .ooo_B_

57_.2 .0027_ ,000530

575.9 .0025_ ,0_c_2

5T3.9 .0025L .c0_4H5

5v_._ .0025_ .00c4_9

61_.2 .01381 .0036_7601._ .O2219 ,0C_291

570.5 .01133 .OO2 'J_

.0032_5_1.2 ] .0006_4
5Q7._ .01725 .00333_

552,2 .OO866 ._01675

_v3._ .o1569 .ooBo_

_8.5 .OO355 ,O0O686

535.2 .O0_6B .ooov12

550._ .0o378 .ooo7 _ ]

_8.5 .003_8 .3OO:5o

• O0O62 .ooO12O
5_9,2 °OO289 .o0o559

5v_.5 ,OO268 .0005:_

576.2 .00281 .0005_

5s_.2 .0010_ .00020_

564.9 .003_ .O00?c_

575.5 ,0025_ ¸ ,000_9_,

_73.5 .002_9 .O00_a2

5_6._ .0O299 .O00_7_f

563.2 ,0O24O .O00_6e,

56?,5 .002_1 .000_8

56o.5 .001_6 .oo03v,J

_50.9
i

5_1.% ,0030_ : .OO0592 I
q I

_ 5_o2 _5_ o_ _

_5_._

............ I ......J

h_ ] h

{_) ] Nst,c %

1.05

1.06

1.00

t.02

1.10

.oo0895 2.00

1.00

1.02

1.0_

i._0

1.67

• OC_3S .0008_3 1.8_

1.0o

.ooo76 .ooo1_7 .33

• 000915 I i.B4

.oe33_ .c00_50 _.3_

.OO(l_3 I
,00203 .000393

I.IZ

.oo_10 I .o00793 ] 1.66

.00_81 .000930 2.05

.00_05 .0007e3 1.72

1.09

.00287 1000555 1.15

1.25

1.04

l.lO

1.08

1.05

,%_y ! ............ 2 .000623 1,38

,002_ .o0o_o1 1.04

1,03

.00227 .000_39 1.07

,00250 .000_3 1.03

,00276 .00053_ I 1.12

I 1.07

, 1.02

I 1.0_

,0_245 .000_7_ : 1.0_

.0C2_ .000_18 1.1o

.002_? .OOO_97 l 1.02

.0C2_9 .000_82 i,03

.3_270 ,00C522 1.15

,00262 .OeO_07 1.05

.002_ .000476 ] .gB
,00252 .000487 1,02

1.06

,02332 ,00_i0

,OlBi_ .002551

,00358 .000_92

.00060 .000116 .28

.00288 .000557 1.16

.0029_ .0005v8 1.57

.0_26_ .000_16 1.o_

1.12

.00093 .O00t80 .43

1.53

.0025¢ .OOO_g_ 1.02

.09252 .OOO_B7 1.02

,0_297 .000_7_ 1.20

,00237 ,000458 .97

.0C422 .000816 1,83

.0022_ .00_37

,0D187 .000362

.00089 .000172

.00_78 .000924

.00262 ,000507

.00528 .001021

.00510 .ooogB6

.00357 .000590

.005_3 .001050

stations are provided are for models; x and y stations (or these

L-_
!

to
0
r o
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PHOTUBERANCE SHAPES; 6 = 1.50 INCHES Cllnttnued

45 ° Fairing - Continued

M = 3,51; R = 2.88 x 106

x, in NS t
V, in z, in _. deg

Iai (a)

oC

.o

-5.o

-%e
,0

12.0

-12.C

12,0

-12.C

12.0

t.o

2.0

%0

1.0

2.0

.0

.0

12,0

.C

.0

,e

.0

12.0

,o

.0

12.3

-12,0

-12.0

-8.O

-3,0

3.0

-%o

-3.0

-12,0

-12.C

-12.C

-12.5

-11.o

-2.5

-2.5

-2.5

-2,5

-2.5

-2o5

.0

oC

.c

oO

1.35

2,13
2._8

• 6 .65
1.3 .65

1,3 ,65

1.3 1.35

1.3 .65

1.3 T ,15

1,3 1,*_

4.3

6.u

l.o

2.0

8.o

e.o
_,o

2,0

1,o

i.s_ o

1.84 90

1.84 leo

l. 84 o

1.84 90

1.8_ 1801 • 84

1.8_ 90

1.8_ 180

1.8_* o

1.8_ 0

16

(e)

Te
T w, OR h%

,95339 572,9 *00202
,9_96 567,2 .OOIBl

,94721 568.9 ,O019B

• 9_272 566.2 .00198

,94552 568.2 *00188

,9_552 568,2 °00199

.94889 559.9 °00197

• 94721 568,9 .0017_

,94_0 573,2 .003_4

.94_9b 567.2 .O019a

.95752 575*2 *00196

• 95395 572,9 *O018B

.95451 573,2 *0019_

,9_4_C 567.2 .00195

,94159 570.9 ,003_0

• 93766 567,9 .00339

.92924 562.9 .00342

,93429 564,2 ,0n26o

.94552 568.5 ,00195

,963_9 572.9 .00055

.92194 560.5 ,0039C

• 92475 558.5 *002_9

.95732 5_9,2 .00030

,93373 562,2 ,00155

.9_552 567.9 ,00197

,92025 557,5 ,0032_

.92699 562,9 .00385

• 9_384 570.9 ,00314

,9_721 5_8.9 ,00198

.95575 57_.5 ,00211

¢9_069 578._ .00_30

• 9_777 569.2 ,0019_

.9511_ 571._ *OOlgB

,95170 571.9 .00180

• g49&5 569,9 .00197

,931_8 5_,2 *0026_

•92755 559.2 .00316

.935_2 56_.2 ,00248

,9_833 569,9 .00194

.95170 571.2 *0019_

•95002 570*5 ,00197

.95002 570.9 .OfllSl

.95170 571,5 .00177

,95339 572°% ,00197

.95170 571.9 .00197

.95002 271,2 .00200

.9_721 568,9 .OOtg8

.9_09 5_B,5 ,00199

,9500_ 572,2 ,00192

,9_665 568,9 ,00199

.9_609 568.5 .00186

.94945 570,2 ,00197

,9a6o9 568.2 .00t98

.9_721 571*9 .00182

.9_889 569,5 °00177

.93822 600.2 101_84

,91351 596,5 ,01589

• flgt61 55_,2 .00871

.88269 530.9 ,00232

,91913 591.5 .01282

• 88263 _.5 .O0_BO

.873b_ 527.5 ,002_9

.88768 561.2 ,C1223

• 8S319 532.5 ,0C250

,_7477 527.2 .00257

• 89_S _2,<_ .OO2ae

,972_S L77,¢ , CICIQ4 b

.0'+3_', 5_.2 .ClO2_,.
• 9_*_06 %6_,2 *CICI_O/

.943_ 5_2.2 .00079

°9s+665 t68.9 .00]97

._4552 567.5 ,00176

.93373 561.5 ,0020_

.93035 558.2 .00182

•92025 559,9 .00311

,9_2 _59,9 .001_

.93205 557.9 *O015B

.93935 5_9.5 ,00078

• 89105 5_0,2 ,003_1

• 8882_ 53_,5 .00_3_

.9000_ 5_6.2 .00364

• 91632 555,5 .00_37

.90116 5_,5 .00_0_

,90621 551,2 *00401

.93036 562,5 *00301

• 91295 551.2 ,00779

.92250 55_.5 1002_

2.0

12.0
20."

28.0

2a.c

28.0

20,5

2_.5
30.C

31.0

2.0

2.3

12,0

12°0

30.O

31.0

32.O

32,0

32.0

3'*.0

3_,,0

38.0

_,2,0

_2.0

52,c

55,0

58 •D

58.0

5_.0

_,a.O

36,Cl

36,C

3a.O

32.0

30.0

28.0

3_..0

32,0

19.C

15.5

16.5

17,5

18.5

19.5

20.5

21.5

22.5

23,6

2_,,5

,6

2,6
3.9

.6

1,3

3.3
3._

5,3

5.3

3_,C

3_.n

3_,,0

36,0

38,C

3a,o

aa.o

s.o

8.c

S.O

i I • c

15.0

iL.t

t_ •C

2_.C

,000555

.000497
,00054_

,00054q

,000517

.ooo5a7

.0005_I

.000_78

.000945

.000_33

,000559

.000517

.000539

.000536

.00093_

.00093t

.0009_0

.00071_

.000_36

.000_51

,001072
,000739

.ooooB2

,000426

,0005_I
.000890

,ooiosa

.000863

*000396

,0005_

.000580

.000632

,000539

.0005_

.000_95

.0005_i

.000725

.0008&8

.000_81

.0005_3

.000539

.0oo_I

.000497

.000_8_

.000241

.000541

.000590

.000_

*0005_

,00092B

.000_',7

.000511

,000541

.ooosa_

.000500

,oooa8_
.00_077

.0046_i

.002393

.000637

,003522

.001868

.000684

.003_0

.oo0_a7

.000706

.oooTa_

,C007_3

,c:nc:,?

.oo_,,_p

.ooo_i

.COO,+_,

.oO0_c

.00o864

.o0039&

.000379

,0002l_

.000909

.000_3

.00_o0o

,00002_

.000830

°001102

,000827

*000767

.000717

h
h¢ N

St, c I_

1.09

l,e?

1.18

1.08

1,07

1.18

1,09

1,05

.003_ .00095_ 2.07

l. OS

1,12

1.0_

1.19

1,07

1.88

1.9(,

,00337 .000926 2.10

1.0B

.0005_ ,0001_6 ,31

•O03bt .001003 2.15

• 0025_ .000_95 i,_,9

*IB

.0015t .000_15

.O03B_ ,001058 2,38

• 003_6 ,000868 1,75

.Oel_i .000387 .88

1.20

.00212 .000582 |,29

1.41

1.11

1.09

1.10

1.2a

1._.7

.00312 *00085_ 1.99

.002_8 ,0oob81 1.50

,00196 .0005_9 1,07

1.21
.OOlgl .000525 1.22

.OOlBE_ .000517 1,00

.00182 ,000500 ,98

1.2_

1.22

1.1'.

,00195 .ooo_30 1,21

.0019_ ,000533 1.18

• 00201 *000552 i*18

,00196 .000%39 1.21

,00181 .000_97 1.05

,00200 *000950 1,21

•0019 (. .0_)0533 1,19

•O01Bt .000_97 1.08

1.11

.0t828 .005022

.01019 .002800

• OOt',9 .000135 .31

.00217 .000585 1,29

._022'_ .000618 1.48

.CO?_O *_00550 1.17

1.19

1.6B

• 00178 .0_C_9 .99

._n2D_ .3_C_0 1.22

°CC152 ._q_50C 1,11

.OO297 ._%ai_ !.9_

.00_i .ccc_1_

.00_3_ ¸ .oco_

.0_3_3 .0_0_7_

.O02O2 .ccn55_

.00_09 .2c!12,+

.OO378 .cc_9

.00209 .cfTJ9

aThermoeouple locations for which z and/or _ stations are provided Itre for mode|I; x and y stations for these

models are measured from model or*gins.

b h measured in Btu/ft2-sec.OB.
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TABLE IV- HEAT TYtAN_FEH MEASUREMENTS FOR VARIOUS PBOTUBERANCE ,_HAI'ES; _, = I.SU L_.CHES - Coatulued

16. 45 o Fairia_ - Conhnued

(f) M • 3.51; B = 1,65 x 106

h

z, in. 0, deg tic NSt'c _oo

(a) (a)

×, ia _, m,

2.o
12,0

2: ._

28.O

28.0

2 _. 9

2_,.5

3 k,. 3

31,0

2.:
z. c

12.0

12.c

3 ._

32,c ¸

3Z._

32°0

3_.c

',_.0

48.c

_5.. _

5_.c

58.:'

36.o
B6.c

_2,c

3_,C
28,O

32,o

Ls._

_6. _.

_7,5

2:,5

22.5

2z,.5

.6

2.6

3.9

.6

1.3

2,3

2.3

3.3
3.3

_.3
_.3

_.C

3a.o

_z,.o
_.0

_,c
_.c'

_.0

B,O

li.C

! :. c

1],o

!5,c ¸

l_.C

15.0

Z! .0

Z7.c

.65

1.35

2.I3

2.48
.65

.65

1.35

.65

.65

t .35

I.a_ o°

_.8'_ leo

L .8'_

t. 64 9 _

I.B_ _0

i.a_ IBO

I.B_ 0

Te

'I_ Tw_ OR

562,2
576.2

%77.9

_Z4.9

5_6.2

_77,2

576.9

577.9

583.9

279.9

%73.9

575._

572.2

570.5

576,2

5_5.t

%62,5

S67o2

',71.9

57O.2

_B7.9

%77.9

579.5

579.5

",63.9

569.9

_TB.S

579*5

576.2

_7g.2

579.2

579,9

579.2

579,9

57_,9

577.9

579.2

576.9

576._

_7'{,5

576°5

577°2

_ve,9

592.5

_B2.2
547,5

58_.5

_30.5

559._

529°5

54% 5

568.9

57z,.9

577.2

¢,76°9

573.2

5_8.9

569,_

_05.9

">b6* 2

%7?*9

512.9

_7t,.2

_9._

577,2

561.5

h NSt

.C013, .0006_3
• 00122 ,000_85

,00109 ,000623

.0012_ .0005e5

.OOl_a .O00_i_

• 00109 .000523

.00108 .000518

.00107 ,0005|3

.002_9 °001195

,O012B .00061_
• 0012_ ,000_80

.001i3 ,0005_2

.oo110 .C00528

• 00110 °000528

,002|/ *001012

• 00216 .001036

.0020_ .0009_o

,00179 °000859

,00109 .00C523

.oo2_e .OOlO8_

.00152 .0o0_2o

• 00083 ,00_398

.00109 .000_2_

• 0021_ .00_0_

.00192 .00C921

,00083 ,00C39_
,00109 .00C_23

.ooi_,' .000_7

.oo1_ .ooo7oo

.00109 *000523

.00_07 .000513

,OOlO_ .000_99

.00097 .000_65

• 00156 .000739

,00151 *00072_

•00158 .0007%£

• 081_2 .000585

.oolo6 .000509

,ooio_ .oonsl_

.00109 .0005Z3

°00106 .OOOSOO

,00103 .O00_gq

.00107 .000513

,ool_l .000580

• 00108 .O00_R

,001_2 °000585

•oolo_ .oon_c,_

.OOiOS .00051_

,QOi@9 .000523

.001_? .000609

.o0_OB .ooo_la

.00_27 .0006¢9

.00109 .000523

•01015 .00_869

• 0057_ ,002_5_

• OOi_l .000_76
.008_6 .00_155

.00_6_ .0022_6

.00159 ,000763

.008_3 .0039_8

.001_l ,o00_v2

• 0016_ .000787

•00181 .0008_

• 00155 .0007_

• 001_0 .O00_TZ

.001_0 .000672

.00135 .0006_8

• 00121 .oooseo

,ooes_ .0oo2_

.00181 .ooos_e

.OOliO .00052_

.0oi0_ .00o_9_

.OOllC .0005_

.ool_c ,or?o5,_

,00209 .O0[OC_

.0oo_ .ooo_c,?

.00070 .0003_6

.OOO_i .oocl',_

,00229 .ozlcgG

.0c15_ ,0007_

.002_c ,O0_lt,;

,00202 ,0eo9_,9

.00_92 .0009']

.0027; ,03_'C

.OC_9 .O007it

• 0_17_ .0,308_4

• 0015_ .0007_3

1.29
1.22

.B9

1.18

1.21

1,0_

1.0_

1.13

2.8_

1.28
1.30

1.1B

1.20

1,09

2,18

_.23

2.13

1.19

],10

1.08

1.16

2.5_

2.0O

.$1
1.0_

1._9

i.17

1.16

1.07

1.72

l*O_

1.16

1.12

1,16

1.20

.OOlO_ I.Z7

.00_17 1.Z2

.0_116 1.15

• OOlO_ 1.1_

.0010_ l.iB

• 0013_ 1._a
.OO1O2 1.o9

°oo12_ 1.28

1.18

.01_10

.0016_

.OO139 1._l

.901S0 1._1

• OO135 1._

.gB

.o005z .5_
1.95

.o_llt l. II

.ohio6 .85

.ocl09 1.11

,o_l_ 1.13

.OO195 Z.15

.0_n8%

.o0o6_

.00o_2 i

.oo2_0

.oo2_6

°oo2]_

.or_7_

.0C291

I

I
P_
C

4:

aThermocoupte locations [or which z and/or 0 stations are provided are for mode°s; x and y stations [or these

models are measured from model origins.

b h n_easured ill Btu/R2-sec-°R.
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 • 1.50 INCHES - Continued

16. 45 ° Fairing - Cnntinued

(g) M = 4.44; R _ 4.55 x 106

Te h

x, in. y, m, z, m. _, deg 'It Tw' OR h NSt h c Nst,c ho

lal la} Ib) Ib)

2.0 .0 .94382 575,2 °O0129 .000325 I.Sa

12,C ,0 ,93611 569.2 ,O009b .0002_2 1.14

2'3.5 .0 .93B91 571.2 .O01DI ,000254 I.i0

28.O 12.0 .933_6 _68.5 .0O137 .000_5 1.09

Za._ 4._ ,936_6 569._ .O011_ .00O29O 1.37

2A._ ._ .93611 5_9,P .0O115 .O00ZgO 1.20

20.5 -5.C .939_I 570._ .00145 .000_65 1.7_

2'*.5 -_.C .93721 5_9._ .0011_ ,O0O287 1.5_

_:._ .0 .9_46 57?°? .002_ .000615 .002_9 .ODO_?_ 2.65

31,0 t2.c .93_01 57O,2 .0O131 .000330 1.05

Z.C i?. r¸ ,9_602 _77.9 .OO126 .000317 1.1_

?.0 12.? ._3B2 574.9 .001_6 ,0003_3

.... _: ............. oo_ ooo_5 ....
_2.0 _. .93'.'.6 569.7 .O01_a .OOO_R l.lO

l.; .931_ 57Z._ .00206 .000519 2.a5

31.D 2. '_ .9245_ 56_._ .00228 .000574 2.71

32.c 2.C .9124_ 5_._ .002[6 .0005&9 .0C206 .000519 2.60

32.0 3,_ .g2C]_ 561.9 .OOlS2 .000_58 l.h_

_2.C 6.? .93G66 570._ .00130 .000327 }.13

2_.( [.C .9_&92 57].9 .00033 .000C83 .C00_6 .OOOl]6 .39

3_.D 2.o .9C352 553.2 .002_6 .000620 2.93

3_w* ].C .9C802 553.9 .0017_ .000_3 .OOldl °000555 1.57

_j... _ .9311_ 565.2 .00077 .00019_ .CO07h .000191
4&.O !2. _ .93776 571.5 .QOI30 .000327

42.7 .C .91&6_ 557.2 .00172 .000433

qg.? .C .91022 556.5 .00205 .000516

.92579 565.2 ,00181 .00Ca56

t2.: .; ,93225 565.5 .00079 .000599

52.C 12.i .93886 572.5 ,00116 .00_292

55.L .2 .9_712 576.2 .OO]O0 .000252

_.[> .C .95_fl3 581.9 .00127 .000520

_8.'? 12.? .9&162 572.2 .00116 .000292

5_.( .94_37 573.5 .00112 .000282

.9_327 573.2 .O011a .000287

.93996 572.2 .0011_ .000287

,91685 559.5 .00182 .000_58

.91188 556.2 .001_2 .000358

.9_23_ 561.9 .00171 .000_31

.93831 57]._ .00129 .00032_

.9&162 573.2 .OOII_ .0002_7

.9_052 571.2 .00115 .000290

.93996 572.5 .00129 .000325

.9_162 573.5 .OOl2S .000322

.9&217 573.2 .00135 .0003_0

.q_107 572.% .00135 .0003_0

.94107 575.5 .00125 .000_15

.93831 570.5 .00115 .000290

.9_776 571.2 .00129 .00_32£

.9_]_2 572.5 .0011_ .000287

.93776 570.2 .0011_ .000290

.9372] 569.9 .00115 .00@29C

• °3996 _2._ .OOll_ .000290

.93721 570.5 .00115 .000290

.93776 570.2 .00115 .000290

.o3996 571.2 .OOll_ .000287

.9206e b@_.[. .Oll&6 .002886

._8709 551.9 .00716 .0018C3

.R7553 534.2 .O014S .000373

.89976 56R.5 .01053 .002652

• 863_[ 533.9 .0056_ .001_10
.B6CII 523.9 .00163 .000_I_

.R&_7 5'.B._ .01017 .002561

.B7277 512.2 .00148 .000373

.S6395 529,5 .00211 .000535

.890&0 5a2.2 .00175 .000_3

.887_& 5_1.2 .00188 .000_77

• 9225_ 562.9 .O01aB .00037_

.93281 5_9.2 .001_ .000_8

.95651 569.9 .00136 .00C349

.9377_ 570.9 .00136 ,0003_

.912&3 557.5 ,O020& .OO05l_

.93_86 570._ .0CI17 *0CC295

.935",_ 5_8.2 .00_1_ .000z92

.9239 o 562.9 .0013'_ .OOO3%C

.92069 559.5 .0009_ .0002&7

.91135 555.2 .O017q .00_28

.9_ 568.5 .0005_ ,000_9

.9_92 571.2 ,OOO2B .000071

• 87_2_ 538.2 .O020B ._0052&

.87&98 535.5 ,00135 .0003_0

.B81_9 538.5 .00190 .000479

.89"_70 5&_._ .00178 .OOg_**

15. .89370 5_,6.5 .0026_ ,000_,5

21.C ,93666 569.2 .O010C .C00252

2_.[ .91537 555.5 *0_1_ *000_37

27.C I._ 0 .g20_ 5_9.5 .Oellv .C002_

4_*.C -12.2

3s.2 -_.C

32 • D 3. C

_C.O -3.,"

2_.F ¸ 3.:

-lz.c

] .t 12.c

av.e 11.1

t_._ -2._

io.t 2._

2C._ 2._

2_.t 2._
22.f 2._

2].' 2._

'+._ - z.• I

J.t 2.t3

.o . 2.48

:._ l.? .55

2.- TM 1._ ._5
2.3 l.! 1.35

_.? ;.a .65

3._ 1.3 1.35

5.2 i,3 1.35

3_.0 5.C

3_,0 6.0

_B.C 2. C

_.c 8.0

_,,*.c 2.0

.+_.._ i.c

B.2 1.84 r

8.S l.a_ ,,_

8.[' 1184 t_C

!!._ _ c

15.C _.8_, o

:5. t.a_ 9o

;.M_ ]sD

l.aa 0

1.09

.00166 ,000_]_ 2.02

.Or20: .O005Oe Z.4v

,00183 .ooo_el 2.o6

.0o0_? .oo019q ,86

.96

.00:02 .000257 1.32

1.5_

.98

1.05

£.30

1.30

2.30

.0_134 *0003_7 1.71

• 00169 .000_26 2.31

.00135 .0005_0 1.7a

1.37

.00118 .000297 1.05

.00151 .000_80 1.16

1.51

.3C110 .000277 1.37

.OClZC .C,00302 1.7_

.00129 *000325 I.@6

.OC[O_ .000275 1.37

,DOlfI7 .000269 1.25

•0P125 .000322 1.55

.00106 .000267 1.37

.001]3 .000285 1.55

1.36

.O_5;C .00_803

.00884 .0C2226

.or IS? .coo3_5

.0C152 .000]83 1.33
.OP[6I .C00_05 1.90

.0Q135 ,00C34C, 1.16

.on,to .0oo;2_ .56

.O_tt9 .CO9_et 1.o_
.oo/t_ .con_oc i. C5

.co137 .ClDO_5 1.25

.00174 .0C0262 1.17

.00160 .COO40_ 1.98

.ooovl .ooo1_

.o005z .00c1_

•O00_i .0001o3

• 00235 .O00592

.00225 *000567

.00222 ,00C559

.30276 .000695

aThermocoupte }oeations for which z and/or _ slaOons are provided are for models; x and y stations for lhese

models are measured from model origins.

b h measured in Blu/fl2-sec OlR
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SHAPES; b * 1.50 INCHES - Continued

16. 45 ° Fairing - Continued

(h) M 4.44; R = 3.26 x 106

Te o R
x, In V, in. z, in. _, deg "1_ Tw' h NSt

(a I la) _b)

2.° :_:
12.0
20.5 .0

2S.c 12 .:

2_.c 4.O

28.0 .C

2L._ -5.¢

21..9 -5.¢

3U.O .0

31.0 12.0

2.9 -12.:

2.C 12.0

12,(' 12,L

, :,. o t. c

_i.o 2.c

32.21 2.0
3g.O 3.3

32.[ 6.g

3_.C Z.[]
3z..O ?.c

3a.,3 .c
.c.o .c

*+_,. 2 12.

_2. .0

,.a.c .c

_, °L"

b2.1 .c

52.° ]7oC

55. .C

5 _ @is I , C

58°C t2.0

5_.C -I;.o

_,.C -12,0

36.0 a*C

3_.0 -3*0

3,_.. _ -_.0

32.r -3.O

3:1._ -%0

Z_.( -3.0

3_.( -12.0

_2o0 -12.C

3r.C -t2.C
i Q. : - t2,5

:7.' -I'.O

I_.5 -2.5

16,[, -2._

19.5 -2.5

2t.5 L2.5

21.5 -2.5

Z2°5 -2.5

23.5 -2.5
g_.% -2,9

2,_ ,3 2.13
3.9 .C 2,a8

.6 .6 .65

z._ _ ,_ .6_,
2.3 1.3 ! .35

3._ t.3 .e5

_.3 _.3 : .35

....... ?
%3 !.? _ 1.

3_.: ',.C

3_.'7 6.(

36. t.

Ba.c, _. o

38.C 2,: /

_4 • 0 P • 0

B.O :.2_ c

Ii.b I,B_ 9[

it.: :._ tec

t%.[ i :._
i

21.0 !._ o

I

aThernmcouple locations [or which z and/or

models are measured from model origins,

t 2 o Bb h measured m B u/It see-

b7_.2 .00113 .O0[_&C2

569.5 .00097 .0007_5
571.5 .OOiOl °O003_g

5_2.5 .O0_t_ .00:_C2

5_9,5 .O01_C .000_';1

57O.2 .0010i .000J59

571.9 .00C_5 .OO93O2

5_9.2 .00C77 ,00_27,_

569,9 .00i98 .00]_0_

5¢9.? .0011_ .003_2Q

576.q .00102 .0_3_3

56_.9 .0011_ ,0C3_C9

_68.2 .OOIS3 .0e¢651

5e3.5 .0c185 .00065q

_55.9 .0020c ._ec_]] .0<:87

561.2 .oot_l .0C0_73

5_9._ •oooe7 ,C0:309

572.9 .ooe18 .:(0_,, .:_i_

56_.9 ,oonTr .on_2_ .orqe,,

571.9 .OO1O2 .0003_3

56O.9 .0015¢ ,c0c53,, .00_,,

5_.5 .OOO7O .c0c_-_9 ,0006_,

572.2 .ooiot ,C00359

o75.9 .0009' .a(_3_ ._oo_r

_73.9 .ooicL ,OOO329

5_._ .000_ ,OOO299

557.5 .00122 .000_

55o,9 .001_5 .eoosie .0c13_

561.2 .ooisc .0005_ ,ocl_q
_70.q .00_9_, .0003_1 .OO1O2

572.2 .oooa6 .:0030_

572.2 .0009_ .00c_3_ .col05

572.', .2008_ .0CC30;
572.5 .000_6 .0C030_

573.5 .OOO85 .cc0302

5z2.5 .00096 ._COB_:

_72.2 .0002_ .0003c_ .0007_

570._ .00095 .c0_322 .0008_

57_.5 .OOO95 .00033_ ._002_

hc NSt,c

tbt
:.05

l•ll

1.22

1.3_*

l.ll

.9*

.*e

,0c21i .0007i5 2,41
i .22

1.07

1.10

i•Ol

1.07

2.18

2.0_

•COC66[ 2,22

1,77

.9S

2.59

t.76

°C00068 .22

,000306

1.31

• 0C05i9 t ._.',

• 30066 9 2. 13

.OO05_i i .s9

• O00Z3_ ,S9

].$6

• _OO_C9 1.20

I .Z'*

l.ii

1.11

1,19

1.03

.noq52_ i.e7

.033_e_ 1.20

.92

.93

l.oe

_.09

_.i9

.2002_3 .91

• OOO30g 1.13

• 000395 I,19

.OOO]l_ 1.17

570.2 .00096 .OOC3_l .30088 ,9_3C3} _, l°l&

572,5 .OC}OO .0(_035_, .120] 12 .30039_ 1,05

569.5 *0D086 . O:_P3C6 ,,q,qC8 t( .,3qr_299 .95

570,2 .0008_ .oor 306 . Oos5 .oOn3C2 i.s_

571.2 .0008_ .0.3C29_ ._2

57_._ .0092_ .oo35on

546.2 .0059 '_ .002117

t29.5 , OC 1,¢9 .OCCSBO

_59.5 ,0090_ ,0032! ¢,

531.2 .00_63 .0016_7

52a.2 .oot5_ .ooc_"

532.£ .OtiS2 , ooo-_os .901_*R .00o526

52_..5 .0Ci62 , ooo57e

'_.5 .001_8 .00( _Z6

:39._ .001_ .000[ lC
_80.9 .0012: .OOe"Z _ .0f_125 "0004_5 1.28

_7.2 ,00119 .aOPa; ? , ?r'; 2" .OOP_7? 1.86

579.9 .COl?7 .3_PCB7 i._

!66.2 .C_O_'_ .COOer: ,O005a .70:192 .t9

_it7,9 ,0C163 . Cl3('i_ RI7 2 @2C

570.9 .tOll': *LIC( _92 ,C :_! _ '- .2/'039_ ;.21

{6g°2 ,OOC�t .C_O_a_ .3C_9_ _ .[_Ci _52 ].C5

6_._' .OUt2( . C0:,_2 .0_!7 .O( :_,i: 1.58

_{iI.2 .OOC'se .c }l _,_,, .ou_o_ .CCI<)70 1.Zi

t, O8._ .crc,6[ .C:,2i ' ., ,_C,_l • cc,{'2 l _

[71._ ! .00(_ .CO i _' ,O_r'2 .[C:td:

536.2 .0019! .C'_ 6qq .99_12 °COPT_7

'_2. ? .OO]C2 .c 0'22_,

'4R.h .0_13_ . OC, 2,'. , L ._9 hC .qq_Sbr;

:,_7.9 .052 ._0007_, .oq2_? .n_-_gq

t_._ .ooc a,, .c:on; _

t_." .oot,_ .ocr._

' ',9.;' .00097 .000 _

!
stations are provided are for models; x and y stations for these

b
I

r_
c
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS pROTUBERANCE SHAPES; 6 = 1.50 INCHES Continued

16. 45 II Fairing - Concluded

(i) M • 4.44; R • 2.15 x 106

Te h

x, in. % in z, in. ¢. deg 'I_ Tw' OR h NSt h c Nst,c ho

Ia) (a) lb, (b)

_i "F .9_963 579.5 .00072 .OOg3B6 )96; .9#2_z b7z,.9 .00067 ,000359 1.16

2'.! .t ,9#471 576.2 .00067 .000359 I,18

20. 12,_ ,940133 573,_ .00068 ,000365 1.24

2E_.[ _,[ ,9_306 575,2 ,00070 .000375 1.21

_.° ._ .942%_ 275.2 .0006_ .0003"_ .86

_015 -5,[ .94580 576.!, .00C65 .0003_ 1.05

2_,5 t,_ ,9_61 575.5 °00061 .000327 ,82

5u,,? ,[ *93923 576.; ,00149 .000799 .0015_ ,000815 2.87

_i.i 12,_ .9_]07 57_,9 *00061 ,000327 1,20

2,' [2,_ .95127 5@0.5 .00074 .000397 1,32

2,C 12°C: .9_799 57fl.9 .00065 ,0003_9 1.02

_2,,i -12,_ ,949_[_ _7_.Z .00060 ,0003Z2 1.00

12. 12,,S, ,9J)033 573.9 .00071 .000381 1.13

3C.L I i. I .9370_ 573.5 ,00137 .000735 I,fl5

31,[' 2°' ,928B3 570.5 .00160 .000858 2,16

32,] _,C ,9162W 562.9 ,00162 ,000869 *001_2 ,000762 2,fl4

32,] 3.C .924h5 %65,5 ,00127 ,O006Bl i,72

32,] 6,:2 *94306 576.2 ,00076 ,000_08 I,23

3_,] I,C ,93649 570°2 )00033 ,00017_ )000_8 ,000_57 .5_

34,, 2oC 1906_9 557.5 ,00166 .000890 2.72

3_,J 3.C .91131 558.2 ,00113 .000606 I,??

_12,1 Ii_ ,9_978 572,9 ,00050 ,OOO_b8 ,0005_ ,000279

_,4.7' 12.C .9&%_6 576,5 ,00061 .000327 1.2_

42,_' .C ,9277_ 567.2 .00122 ,00065_ ,00119 .000638 2,00

_°'] .C .92281 565*2 ,00150 ,000804 .001_7 ,000788 3,00

&s°' °,L ,93266 570.5 ,00127 ,O006Bl ,00129 .000692 2,5_

_2,] ._ .93485 569.5 ,000_7 .000252 *O0043 .000231 .9_

_2, I2,C 19W_71 576.5 .00061 .000327 1.22

55.' °c ,95182 580,5 ,00067 °000359 .00068 ,000365 1,37

5B°I ,C ,96003 585.9 ,00076 .000_08 1.55

58, k2,c ,9_?_ 578,2 ,000_i .000327 I,00

5B, -12)0 ,95073 579.9 ,00060 .000322 |.22

4_.7' _12,_ ,95073 579.5 .00060 ,0003_2 1,22

_6°] --8°0 .94799 577,9 ,00060 ,0003_2 i*22

26°_: -3°C ,91898 562,9 ,00095 ,000509 1.79

3_,: -3,C ,91_0 559,9 ,00095 ,000509 ,00081 ,000_ 1,5_

32.: -3.C .9266_ 566,5 ,00095 ,000509 .00093 ,000_99 1,83

);]°: -_o_ .94_1b 576,2 ,0006_ .0003_3 .00070 .0003_5 .97

28,: -5,? .9_799 578,2 ,00063 .000338 1.05

_&°_ 12,C ,947_ 577°5 ,00060 ,0003_2 *0007_ .000397 i,2_

32,[ -12._ ,9%690 577.5 .00061 ,000327 1.02

3,' -12.C *90)854 578,5 ,00060 ,000322 1.18

!g,,{ -12.5 ,9_5_ 578,5 .00060 ,000322 1,13

17,5 -il°C ,967_ 57719 ,00060 ,000322 1.11

15.5 _ ,9_7_ 577,9 ,00090 ,000_83 1.29

....i;ii ..................................o.......
17.S .94_16 57%,9 ,00067 ,000359 .00060 .000_22 ,92

18o5 2.t .9a799 578.2 ,00065 ,000_9 ,00081 ,000_3_ .9_

19,' ,9_&16 57_.9 e00077 .O00a]3 ,00069 .000370 1.35

2t.[ L2.5

21.! -2.5

22°5 -2.5

2_.t

,9_361 575.5 ,00067 *000359 .00060 ,000322 ,9_

,94690 577,2 ,00C70 .000375 *00082 *000080 1,30

,9_361 575.5 ,00062 ,000333 ,0005_ .000290 1,17

,9_71 576,2 ,00063 ,00033B .00062 ,000333 ,89

,96535 517,2 .00091 °000,+88 1,30

• c ,_ .91_60 573,2 ,O080B .00_333

1,4 ,C i,35 .88832 560,2 ,010_7 *0056|5 ,0|I_7 .006151

2,_ °C Z.I> ,_72_5 _0,5 ,0046_ .002_99 .005)2 .002853

3,9 .C 2,4_ .B6697 530.5 eOOll_ .000_01

.c .6 ,c5 ,8965_ 560,2 ,0071_ ,003829

i,] .',3 ,65 ,86588 535,2 ,00379 .002033

2°_ i°3 ,_5 .86369 528.2 .001_I ,00075_

2,3 i._ 1,35 .86_23 539.9 ,00696 ,0037_

3.] i*3 ,_5 ,87683 536.2 ,O0|II ,000595 *00117 ,000627

3*3 1,3 i°35 ,8620_ 527.5 .OOI_B ,0007_0

5.2 1,3 ,65 .89270 546,2 .002_9 .000585

5.3 1.3 1.35 .88832 5_3.5 *0009_ .000526

_a°C: _°L; ,92fl83 569.2 *00093 ,000_99 i,50

34,] 5, C ,9370'_ 571,2 *CI009_ .C10049_ .00108 .000579 1.2_

)W,O 6,0 ,9_306 57'(,9 .00,067 o,08C359 ,00066 ,00035_ )91

36,C 6.0 ,9_252 576,Z ,C'OCOI ,C,C[,e+8_ 1,23

3B._ I,[ .93595 569,9 ,000)7 .OCOLgM ,000_5, ,OO02&l ,65

38.0 2*0 .918_3 561,9 .00122 .O0055_ a.39
_.0 8.0 .9_580 57_.2 .00069 *000370 ,0007[: ,000375 .92

4_,0 6.0 .94197 57_,5 ,00061 ,00C327 ,000_,_ ,CIO03_ 1,20

_,C, &,o .93321 569,2 .0007_ ,0005r97 oC9{1;_ *C00381 1,3_

_,Q 2,C' ,93157 568,2 ,00082 .OOC_&O °P,30_(_ °oql[:_(,i 1.58

_4.3 l.C .92500 5_,5 .O01ll ,00059!J .C':ItO °C100563 1,95

ll,o 1.s_ o .88_50 _2.2 .001_9 ,o0o7'_,_ .c(,l_ .ocngol

ll.C I,S_ 90 .88_58 _1,9 ,00097 ,0005Z0 .COO_,7 .C,0C359

:i,_ |._ |80 .89_89 5_6,_ °00135 ,000_4 °CC/&_ °[,CIC,RSO

|5,_ 1.81 ) 0 .89872 5_9._ ,00096 ,000515 ._C, IDL °C,00542

|5._ l._t, 90 ,69708 5_B.5 ,0010_ ,000579 ,CD(,',7 ._C,,DS_I_

15,_ I,B_ IBC .89927 553.2 ,00172 ,000922 .OC,!'i_ .30102_

21.0 i._z, O ,93868 570,9 .O00A1 .000220

2_.(] loS& _ ,9180_ 5_S°5 .0008_ .000_72

27. I.B4 0 .9277_ 565.5 ,00081 ,000_3_

aThermocouple locations for which z and/or _I stations are provided ;*re for models; x and y stations for these

models are measured from model origins.

b h me;asured in Rtu/fl2-see-°R.
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TAft[A< IV - HI<AT-q I{ANSFI'JI{ MEA-qLIREMENTS FOR VAII[OUS t'l¢O'I UI{I<I_ANt'E SII.._.PESi 5 - LSD INCH]';S - C_,,tntutd

17 Lox lkl_('

(a) M _ 265; = 396 x 106

x, Lm v, tm

_ Te

# ae_ 'It

,9a589

,9a_8o

.94152

,9_a0

.951_5

.9_Z5

.96_7

.93605

.9_80B

.94e_

.9_80_

.94_6

.9535_

,9_316

,931_B

.91911

,919_fi

._27_5

195326

.958_

,95299

.95190

.9_338

.95B_6

.9_119

.9_0_6

,94917

.928_C

.927_5

,91387

,9_53_

.9_589

.9_8e2

.9_8b2

.9_755

.9_698

,946_8

,945@9

,94_89

.9_5_9

.948_

.92676

.93352

,93Q_

,92512

,9_26]

,92_12

.96589

.9_55_

m

h NSt _t

•00_60 .000_50

,O0_3t .000_I_

•00_55 ,O00_W_

.0045_ .0006_9

.00_90 .000915

.oo_I .ooob_

• 00_22 .000_6

• ot_l .O0_to .oil31

.00_3_ .000_16

.,30_99 ._O06W_

• O0_bO .000_9

.oo_w_ .000_9_

.00993 ,oo1_o_

• o09b_ .001_63

• 0070_ .O0_OOZ

• 00_0 .OUO_70
• OOb_z .O_O_Z3 .oOb7]

• 0089b .001265 *0090 _

• 001_2 *OOll19 .oOt?l

.o0_bo .O00_bL .ooze8

.00_21 .ooo,a_ .00_I

• 00_3 ] .ooo_o

• o0_gg .o0066_ .O0_Oe

,00_07 .000_75 ,00_0_

• 00_7 ,ooo6_e

.00_05 .000_72 .O0_oz

• 00_2_ .ooo_oz

• O0_M *000_92

•00_3_ .0010_5 ,OOt]e

• 00_97 .00098_ .OOO_
•00_2_ .uOLOz_ .outJJ

•o0_ .ooo_z_ .oo_

• 00_9 ,o00_

.o0_28 .ooo_ob .OC_Z_

• OOW40 .000_22 .00_3_

.O0_e .OOU,,3U .O0_l

• 00_3_ .OOOeZl ,oo_

• 00_37 .30(_610 .00_5

.oo_a .oOOh3J .oo_

• O0_l_ .00o_

.oo_0_ .oou_Tt

,oo_o_ .000678

• 00_20 ,U0059_ .OO_U

.00_0_ ,UOOb77 .30_0;

.00_5 .000_9

• 00_9 .Oo0_gz

• oo_t; .uoo_a_

• 00_2_ ,OO050Z .oo_e

.o0_2z .000_96 .O0_Z;'

• 00550 ,000/7_ ,OOb_O

•oo_u ._ooe_3 i .O0_Z6

• 00!'16 ,UO0,'3Z I ,OOhO_

.oo_e_ .000_63 .oo_lo

• OC_ab .o0o_,ao

.ooo2o ,oOOOTe .00_t

• OOb6_ .000t96

,00_32 .000611 ,00_2_

.oo_z .oOOZ_

.3c_ol .uooto_

.ou_,ol ,_ooro8

.OU,_ ,uoo6_8

aTherm<)couple locatimas (or which z and/_r stations are l_rovided are for models; x and y stations fr)r these

modets are measured [rom mode! ,)rlgins.

b h n_'a_ured _n Btu/ft2-sec-°[_.

I

0
_'o
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"FABI E IV. - IiEAT-TI{AN.SVER MEASUI{EMENTS FO|{ VARIOUS l'I_O'I UI_ERANCE SHAPF>,: ¢ 1.50 IN( H_5 - Cu::hm,l d

17, I,,x lille Cw_.llinu_,d

x, in. _', _n. z, H< fl, deK

2C: 5 o lal {a)
2.0 .c

I2.0 .0

28.C _2._

2n.5 -_.o

_o.o .o

_I.o _2.0

2.0 -:2.0

2.0 I i_.o
12.0 _12.C

12.0 12.c

30.0 I ' .o

3_.o Li,
32*0 _.:32.0 2.0

32.0 6.0

3_.0 1.0

3_ 0 2.C

3_.C .0

38.0 .0

,o.o .o

2.0 .o
' 4.0 .n

_@.o .o

%2.0 2.C

1 55.0 .C

58°< .0

5.,C ]2.C

5e.z -]2.0

e'".C -12.J

_60 _o I
3_,9 s.O
02° -:..0

2_.r' -3.o

3,.c -i2.0

32.0 -12.0

]o.o -12.0

19.0 12.'_
17.5 -ll.C

16.5 -2.5

17.5 -2.5

I@.5 -2. _
19.S -2._

20.5 -2,5

21.5 -2.5

22*5 -2.5

23.5 -2.5

24.5 -2._

36.C -16.0

36.0 -12.0

32.0 -18.0
32.0 -16.0

32.0 - I._.0

32.C -I0.O

20.0 -I_.O i
28.0 -12.0

26.0 - 2.5

24.5 -ll.0

22.0 -12.5

20._ -11.0

_.o -I .c

3_.0 _.0

34.0 _.c I

_.o r _.o

36.c 6.o

3B.C _.C

3_.C 2.0

_.'.. 0 2.0

_.o 1.0

6.0 .0

6.C In.O

12.0 .0

12.0 _.0

12.0 IO.0

iB.o .0

30.0 .0

_2.0 .0

aThermocouple locations for which and/or

mo_pls are measured from model origins.

m,,asurod in Blu/ft2-sec_OR.h

(O)

Te

Ti

.95886

.95_96

.9560a

.95218

.9566_

.95997

.95_63

.95603

.969_2

.9533O

.94@29

.9_219

.95941

.9_052

.9530_

.95886

.9_329

.9_i07

.93161

.92@83

.937?3

.96103

.96@86

.963@6

.95a30

.963@6

.07665

.97109

.97387

.96219

.96031

.95600

.962?5

.96100

._3995

.93@29

.9_173

.95_41

.9_163

.95886
.95830

.95886

.95997

.961O8

.95719

._5663

.9_052

.95_63

.9_52

.95886

.95663

.95719

.9577_

.7577_

.9_052

.9_@06

.050_0

.95@30

o95330

.95830

.95886

.9_30

.959_1

.95886

.9_051

.9_218

.95330

.9_773

.9303_

._'*773

.9_e07

.959_i

.9_Ca

.9_608

.9_663

.90_9_

.953_0

.95552

.95_41

.95_96

M = 2.65; I{ = 2.59 x 106

T_, _ h NSI

lbl

587.2 .00308 .00066_

58_.2 .00317 .000688

58_.9 Ii .00298 .000666
580.2 °00320 .000696

585.5 .0030C .000651

59_.2 .0048i .0010_3

585°2 .00317 o00068_

58_,9 °00292 .000633

6[0°5 .00799 .001733

b83.2 ,00298 .0006w5

580.9 .00316 .000685

58a.9 .0031_ .000_85

593.2 .00318 .000690

592.9 .00306 .00066¢,

584,5 .00320 .00069',

613.5 .006_7 .001_03
592.9 .00665 ,001_2

595.5 .006_5 °001399

583.5 .O0_SO .0010_i

585.2 .00319 .000692

573.2 .oo3eo .0008_6

587.9 .00576 ,0012_9

582.5 .00522 .001132

588,2 .0_330 .000715

598.9 ,00_73 °001026

587.9 °00259 ,000562

586.9 .00_0_ .000659

591.2 °0033_ .000_24

596,2 .00269 ,00098_

599,5 .00285 .000518

996°5 .00325 ,009705

585.5 .00288 .000625

587,2 .00275 .000596

592.9 .00_13 .000570

583.9 .00291 .000632

58_.5 .00280 .000_25

587.9 .00284 .000616

587.2 .00275 .000596

580.2 ,00_1 .000997

581.9 .oo_86 .001054

58_.2 .00_83 .00_0_

591.9 .00481 .001042

588.5 .00305 .000662

585.9 .00282 .000612

585.9 .0028_ .O00_2a

586.2 .00287 .00062%

587.2 .0028a .000625

587.9 °00290 .000629

587.2 .00317 .000_88

585.5 .00289 .C00627

580.5 .0031_ .oon_c

587,9 .0029? .00C636
585.5 ,00296 ,0006_2

584,9 .00518 .000690

586.9 .00296 ,0006_2

585.2 .00295 .0006_0

585.5 .00298 .000_6
586.5 .0028_ .0006i8

587.2 .00281 .000610

584.9 °00282 .000612
588.9 .00280 ,000607

585,9 .00285 .000614

58?.5 .00281 ,000610

585.9 .00282 e00061_

585.9 °00279 ,000605

585.5 .0027_ .000596

586.2 .00283 ,00061_

585,2 .00270 ,000586

586°9 ,00292 .00003_

sa¢._ .00.95 .00_6_0

977.7 .003_9 .coc_.,?

581.2 .CO41? .03C5',t

oa..% .00_2_ .00:_96

502.9 .0032Z .00C698

589.2 .00_8C .C0£C4]

5_7.9 .oo_oz .000_72

_.5 .oo2Bz .ooct,]_

07_.5 .00297 .00C_,_',

580._ .oo328 .coc_:[

581.5 .00J64 .00<17_ 0

_87.g .0030_ .00CC[9

509,9 .CO.ll *OOOBgi

590.5 .O0_l .000957

58e.5 .0036_ .000798

588,2 ,00381 .000826

587,9 .00377 ,00086]

586°9 .00358 ,000777

586°2 ,00_59 °000779

585.2 °00320 .00069_

h
h_

NSt, c I_

.O0_i5 .001760

• 00_38 .000733

• 00359 .00077£

.00£79 .00i256

.00632 .00115_

• 00_29 .000_11

• 00&63.00lO0_

• 0025_ .0005_',

• 90_3¢, .000724

.00271 .0005@8

• 0028'* _ .00061_

•00_2_ _ ,000709

• 0027_ i .000580

.oo_e_

. oo,,Bo

.oo287

.00287

.oc2a _

.0C2U5

.roala

.00_02

.00792

.00311,

.0oic,

.0029!

.0C297

°00282

• 0028 ?

.00280

,00292

.9029 _

.0:]_4!

.gT,._l

.C:_a

.I>028Y

.0C290

.0,9 _28

.00105_.

• gO lo_.l

.c00614

.000_23

.000623

.o00618

.oo0601

.00065_

.000633

,ooo_al

.coo659

.000_31

.000612

.00061_

.u00607

I

.000633
• 000_0

.c00_0

.tCO891

. : 2c_9__

I , oolo,,_

• C' CI C'_, i _

.:00717

.CU06'.9

slatlons are provided are for models; x _nfl y _lMtions for Ihese

.98
:.05

].02

1.02

°99

1.62

1,05

l.O0
2.87

.97

i.i3

i.o_

.9B

I.OZ

1.oi

2.19

2.26

1.62

i,03

1.89

1°72

1.60

1,00

.96

°97

,?!

leO3

e93

.95

1.0_

.96

1.58

1.70

i°72

1.62
1.12

1.02

.98

1,05

.97

1.05

.98

.09

.99

.90

.99

.97

1.03

.9?

,9@

l.Oi

1,31

1,0_

1.03

1.62

l._O

_.iC

:.13

£.11

l.CO
l.O_

.99

.99

.98
i.Ol

1,03

:.02
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TABLE IV. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS pBOTUBERANCE SHAPES; 6 = 1.50 iNCHES - Conlinued

17 Iz_x Ilrt_ Ct_lt ir_ucd

(c) M = 2.65; R - 2.41 x 106

2, In.

;a}
_t Te

deg T_

97_5

96834

97001

96612

97167

_056

97167

97112

97389

966_8

,96112

,97869

,97501

,96668

.o6_48

.94946

.949_6

.06723

.9_668

._3891

.9_885

,07501

.983_

.9727_

.99222

._8500

.90556

.9711_ 589._

.97389 590.;

.98222 896._

.96890 5_0.;

.97223 5_9._

.97778 593._

.07556 _91.'

.952_9 %82._

.Q_B)5 581.'

.95087 584.

.96_5 _3.'

.97613 _92.,

.97389 590.

.9733_ 590.

.97389 5_1.

,97_5 091*

.97586 892.

.97223 590.

.97112 _80.

.97656 509.

.97_48 591.

.97056 590.

,969_5 5_0o

.97278 590.

.97056 889.

.87112 589.

.972_8 590.

*97223 591.

°97278 591.

._7223 392,

,_7889 _90,

,972_8 _90,

.9733_ 590,

,97278 591

.97309 _91

.97389 591

.958_0 500

._58_0 885

.96812 587

°96856 587

.97273 595

.95557 _83

,97001 59t

,95838 _81.

.089_ 583

.q633_ 587

.97723 594

.9633& 586

.96279 50_
,96612 590

,96_90 _90,

*96223 58S

.96_6 88_

°96612 588.

.g6723 88_

I
h NS t I hc I NSt, c

_' °R II_) Ib) l

92.8 00177 _00_,32
88,2 00168 )00_10

89.2 COteb )00 _'05 I

87 • 2 O0109 )00_61

90.2 00166 )00_'05

97.5 00285 )0069691.5 00170 )00415

89.5 00161 300393 I

0_,9 00508 3012_0 I 30_91 , OOl _98

87,5 00165 300_08

8_.2 00190 000_64 _0207 000508

9_..5 00168 00o_ i0

_2._ 00108 000,_59

91.9 00168 000_ 10

88.2 00t77 000_.32

98.8 00408 000996

,89.2 0038& 000937

,87.2 ,00'_ 17 001010 00_'20 I 001025

,82.2 00288 00070_

,88.5 ,00188 000',81

_76.9 ,00210 000532 00199 000_86

_78*q ,00346 0008 _¢4 00339 000027

%@_.9 ,00319 000779 0032_ .000791

_92,5 i00_03 000_9_ 00203 ,000_95

5.02,9 )00293 000715 0030_ ,0007_2

593.2 .00160 000390 00153 .000373

591.2 ,00187 000**56

597° 2 ,00201 0004,91 0_201 ,000W91

50t,@ .00159 000388 Q0160 ,000390

897,5 ,00t63 000398 00162 )000895

598,_ *00185 000='81 00187 ,000_56

• 00160 000390

.00181 ,000369

.00165 ,000_*c 8

°0016_ ,000395

.001_8 ,000361

•00156 ,00038t

,00156 .000381

,00251 .000613
.00289 .000705

,00291 .000710

.00888 *000703

• 00106 *000454

• 00160 .000390

,00159 *000388

• 00159 *000308

.00165 .000393

.00163 .000398

.00188 ,OOO='59

,0016_ .800_00

• 00166 .000403

• 00161 .000303
.00170 .000_15

• 00171 .000417

.0016_ .00o_*00
,0016C ,000390

.00165 .000_+03

.0015e .000301

.0015_ .000386

.0015_ .000386

.0015_ .000383

.0015_ .000306

• 0015; *0003_1
• 0015! .000373

.0015 .000383
,00151 * 000386

.0015_ .000381

•0018( .000_,39

.0016 *000398

.0016 *0003_3

,00z0, *000_88

,002_ .000508

.0021 ,000_}3

.0017 ,000_15

.0017 .000_?0

,0029 *00073C

.002_ *000586

.0015 .000372

.0016 .000_,o_

.0019 ,000_6_

• 0022 *000851

.0018 .000 t*8_

• O019 .000 _.6_

.001c .000_

.0026 .0006'.

,002_ *0006_

,002_ ,00065,

,002_ ,00055'

.002; .00054'

• 001_ *oo0 _'6'

,00147 .000359

.00288

.00207

.00292

.00160

,00159

.00160

,00161

.001_1

.00170

°00166

.00167

,00170

,,30157

.00163

*00158

°00158

.0015%

.00163

.00161

.00193

,002_0

°00205

.00169

,00806

*00157

.00_2

.00190

.00222

.00187

h

l.tX

1.12
1.09

1.91
1.14

1.19

3.43
]..16

1.48

1.08
1.03

t, 19

l*_t

3*09

2,59

3.21

1.80

1,30

2*23

2.19

1,39

1.17

l*12
1.26

l*09

1.09

l.l@

1*06

*96

1°06

1.06
1.71

.000703 2.19

.000700 1.97

,000713 1.98
1°27

.000390 1.21

.000388 1,17

.000890 1.09

l.l@

l*18

1.29

,000393 I*12

*000393 1,18

.000=,18 1.17

.000_05 1.16

*000_08 1.22

.000_18 1.It
*000383 i, 16

*000398 l.tl

1.05

2.22

*000386 1.07

1.07

,000386 1,22

.000369 1.18
1.13

1.06

1.21

1.17

1.38

.000890 i*i0

.000398 1.09

.000_71 1.56

*000886 l*61

.000500 1.4_

.000412 t*21

l,l. _

*0007_ 2,0;

1,7_

*00088 1.0_

.0003_ 1.0_

,0004_ _,3_

.0005_ 1.6:

,0o0_: 1.8'

io',

1.2_

1.1

l*t

l.l

l.l

1.1

aThermoeouple locations for which z and/or J stations are provided are for models; x and y stations for theoe

models are measured from model origins.

b h measured in Btu/ft2-sec-°R.

t-_
I
Po
0
IN)
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TABLE IV, - HEAT-TRANSFER MEASUBENLENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 - L50 D4CHES - Contmued

17, ix,x Imt, Cu_ti_ut,,t

(@ M = 3.51; R - 4.36 x 106

_, deg Te h
x, in. y, in. z, in. 'r[ Tw, OR h NSt h c Nst,c Fo°

(a] {a (b} Ib}

2,0 ,0 ,937_9 579,5 .00268 .000505 1.03

12.0 .0 .93529 577.5 .00244 .000_60 1.03

20.5 .0 °93529 577.2 .00226 .000_26 .91

28.0 12.0 .9}091 574.5 .00268 .000505 1.03

28.0 4.0 ,93694 578,9 .00250 .000_71 I*00

20.0 .0 .94297 593.2 .00461 .000831 1.77

20.5 -5..3 °93584 577.5 .00229 °000431 .98

2_,5 -S°O °93639 577,5 ,OOZES .000462 1.02
30,0 ,0 .95229 $09,9 .007|0 .001337 ,00708 .001334 3,i0

31,0 12.0 .93149 574.9 .00250 ,000471 ,99

34,0 .0 ,92104 567.$ °00227 ,000428 °00252 .000_75 ,95

2,0 -12,0 *93058 580.2 .00251 ,000_73 1,02

2.0 12.0 ,93696 578.2 *00246 ,000463 .97

12,0 -12,0 °93915 580.2 °00241 .000454 ,90

12.0 12,0 *93255 575,9 ,00253 .000&77 .98

30,0 1,0 ,93858 592.9 .00591 .001113 2,43

31.0 2°0 ,92597 583,9 ,00601 ,001132 2,56

32°0 2,0 °91886 582.9 .00652 .001228 .00661 ,001245 2.7_

32,0 ].n .91501 572.5 ,00445 .000s3B 1.?_

32.0 6.0 ,9_145 577.2 ,00311 .000586 1.22

36,0 l.q .90349 559°9 ,00307 .000578 ,00259 .000488 1.24

3_,0 2.0 ,90130 572,9 ,00567 °001068 ,00571 ,001074 2.26

36,0 3,0 ,90952 570.9 ,00474 ,000893 .00_76 .000897 1.84

36.0 .o ,93365 575,9 .00262 .00049_ .00257 ,000_84

38.0 ,0 I .9517* 593,5 °00388 .00073_ ,00405 .000_43 1,56

&O,O o0 i .9_4a_ 58_,5 °00198 ,000373 ,00191 ._00340

_6,0 12°0 e93494 578°5 ,0025_ ,000478

42,0 .94481 585,9 ,00250 .000_71 .002_8 ,000667

_4,0 °95997 590*5 °00201 ,000379 ,00206 ,000384

_8,0 .0 .95503 587,9 .00205 .000386 °0020_ .000384

52.0 .0 I ,95729 589,9 .00231 .000_35 .00233 .000_39

I °9402) 579*9 .0024_ .O00&60

,94681 582°9 ,00199 .000375 .00196 .000549

,9539e 587°9 °00212 ,000399
.95B09 578,5 ,00245 ,000_42

,9391_ 579,9 °00244 ,000&43

,94132 581,2 .00244 .000462

1.12

.o 1.00

.0 .86

o88

.9.

52,0 12.0 _.05

55,0 ,0 .Bl

5B.0 ,0 .85

58.0 12.0 .99

50,0 -12,0 1.02

44.0 -12.0 1.09

34,0 -B,o ,9385fl 579°5 .00240 .000452 I=03

36,0 -3,0 ,91062 549°2 ,00422 ,000795 1,76

3_,0 -3.0 .90952 572,5 ,00445 .00083fi .00_3 .000835 _.92

32,0 -3.0 .917_0 576._ .00_7 .000823 ,00_3_ °000814 L._B

_0+0 -_,0 ,9_365 584,9 .00642 ,00083_ .00_50 °O0084_ I°79

28,0 -_.0 .96e?fl 581.o ,00272 .000512 1.12

_&,o -12.0 .93584 577.9 .00243 ,000_58 ,00243 °000658 1°0_

32.0 -12.C .9_639 578.9 ,00266 e000_63 .00247 °000465 loOl
_.o -12.=I ,93639 578,5 ,00247 .000_65 .00247 .000_65 1.02

19.0 -12.5 ,938_8 5_9.5 .00226 ,000426 ,99

[?.5 I!.0 ,93968 580,2 .002_9 *000_50 .99

15,5 -2,5 ,93919 579,9 .00246 ,O00&60 1,00

15.5 2,5 ,93639 577.9 ,00244 ,000465 .00243 ,000058 1.05

17.5 -2.5 .93529 577,2 ,00243 .000_58 ,00237 )000446 *98

LB.5 -_.5 .9_96_ 579,5 ,00227 ,000_28 °00237 ,000_6 °�&

19.5 -2.5 *93529 577,2 *00240 ,000452 ,00236 .000_45 ,98

2C,5 -2.5 °9_420 576.5 .002_4 ,000440 ,002_8 ,000_8 1,02

21.5 -2.5 .9969_ 578._ .00228 .000450 .00236 ,000445 .94

22.5 -2°5 ,9_4_6 576.5 *00224 .000422 °00219 .000413 ,88

23,5 -2.5 .99529 577°2 ,00224 .000424 .00226 ,000_6 °91

24,5 -2,5 .9369a 578,2 .002_0 ,000_33 ,99

36,C -16,0 .93_20 576,5 °00247 °000465 1.09

36.C -12,0 ,9347_ 577°2 .00228 °000_90 ,00228 ,000_90 l,OO

32.C -18.C .93529 579.2 .002_2 .000_37 1,02
32.0 ~16,C °93529 581o2 .002_6 .000_45 .00236 ,000_5 .98

52,C -I_.0 .9_58_ 576.9 ,00227 .000_28 .00226 ,000_26 °95

52.0 -10,0 ,93639 580.2 *002_2 °000&37 ,95

2@°0 -I_,0 .9_58_ 577.9 .00257 °0004_4 ,98

28.0 -]2°C °93584 577,9 .002_7 ,000445 1.00

26.0 -12.5 °9_6_q 5Ri,9 ,0023_ *000_45 ie02

2_*5 -]],C *9_20 577*q .002_I ,000_73 1.14

22.0 -12.5 ._37_ 57_,9 .00239 ,000_50 .00239 ,000&5_ 1,00

2_,_ -II.C .9_7_9 578°9 ,SC2_9 ,00045_ °00239 ,000_50 I,0.

34,C -l.i_ .91172 563,5 °00270 .0005_C ,0026_ °000_97 Ie2_

34.C _*C .91720 571,5 .0016_ .IDOC6_+_ .0036_ ,000486 1°_4

34.0 5°0 ,920&g 571.9 ,0032_ ,000{i]0 .iD031a ,000599 I°74

34.0 6.C ,92871 575,5 ,002fl8 *0005_3 J ,3P28fl .000543 i,15

36°0 6.R .925_ _ 573.5 ,00279 .000£26 1.11

38.0 I.C _ .9_50_ 5_2.q .0O_e .0006_ .0_7_ .000705 1,49
38.0 2,: ,_iSlC 569._ .003_ .000_6 t.46

_4.0 _.C .9320C 575._ .0e237 ,000_6 .00239 ,O00_so .95
_I0 6,i: .�l_IO 568.2 .0029& *000_5_ .OC2B? .000541 1.20

_,_ _,o .q;2_ 572,2 °00316 ._CC5_5 ._C_I_ .000599 1.2_

_.C 2,C ,92087 574*9 *00279 ,OOO !'2_ ,002_5 ,000_99 1.13

_4.0 I,¢ .94132 5fl9.0 ,002_6 *000_2 ,0025_ *000486 1,00

6,0 oO *9369_ 583.2 ,00354 ,_00_67 ,99

6,C 10,0 ,93639 582,9 .00371 .000699 °97

i2,t .0 °937_9 581.9 ,0031_ ,000590 ,98

12,t 5.0 ,93529 581.2 .00312 .000588 .95

L2.0 I0.0 ,9331C 579,5 ,00331 .00062& .97

l_ll_ ._ .93529 579,9 .00296 .000558 .98

3C,¢ .o *93474 579,2 *00286 .000539 .97

_2,I_ .C .93529 578.5 *00255 .000_80 .92

aThermocouple Iocatlonl for which z and/or @ stations Ire provided are for models; x Ind y StatJon8 for these

mede,s are measured (re° model orlgtns.

b h measured in B1u/tl2-sec-OR.
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TABLE IV - H_AT-TRANSFER MEASUREMENTS FOB VAHIOUS PROTUBERANCE SHAPES; 6 = 1.50 INCHES - Continued

NSt hc NS L c

1,_3

l.OZ

z.O>

1.0,

l.Oz

°Q0o536 l._O

.QOO_Z_

oooubz_ 1._9

l.O?

• c o_o .Qou_6 z._b

.OQ_3_ .O0O9O7 _._

1.07

i

1.09

i l,t_

l.Oa

I I.Lz

.ooz_L .oool_l 1,_7

l.QO

1.OZ
_.Q_

aTherrnocouI_le Io¢alio.8 for which z and/or _ stations are provided are [or models; x and y stalton8 for these

models are measured from model origins,

b h measured in Btu/fl2-sec-°R,

I
53
O
53
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0
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TABLE IV+ - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 0 - 1.50 INCHES - Continued

17. I,ux line- Conlinurd

(f) M= 3.51; R = 1,66 x 106

Te

T_- Tw, oR h Nst h c

(b). @)

2,0 ,0 ,95811 576,9 ,00113 .000540
12.0 ,0 ,95197 572.2 .00t13 .000590

20.5 .0 .95420 573.2 .0011Z *000536

28.0 12,0 °94918 571.5 *00126 *000602

28.0 _.0 .95476 573.5 ,OOll2 *000556

28.0 .0 .95420 580.2 .00224 .001071

2C.5 -5.0 .95588 574.2 .OOll2 .000536

2_,5 +5,0 ,95532 573*9 ,00112 *000536

30.0 .0 ,95532 587,9 .00405 .001937 .00421

31.0 12,0 .95030 570.9 .OOXX2 .000536

34,0 o0 .93578 561.9 .00111 .000531

2,0 -12,0 ,96146 577.9 .00112 *000536

2.0 12.0 ,95700 575.2 *00112 .000536

12.0 -12.0 .95811 575.9 .00112 ,000536

12,0 12,0 ,95030 570,9 ,O0|I_ ,000540

3U.D 1.0 .94471 577.9 .00328 *001568

51.0 2,0 .93243 567.9 .00305 .001458

32.C 2.0 .92572 568.2 ,00329 ,001573 .0035_

32.0 3.0 .92_05 561.2 ,00216 *001033

32.0 6,0 ,94639 571.2 .00141 .000676

3_.0 1.0 *92237 556.2 .00144 *000689

34.0 2.0 .913_4 558.2 ,00297 .001420 ,00287
34.0 3.0 ,92126 558.5 .00244 ,001167 ,002_0

36.0 .0 ,94553 570,5 ,0015_ ,000641 ,00125

3B.0 .3 .96370 562.9 .00211 *001009 ,00220

40.0 *0 ,96146 576,9 ,00093 ,000445 ,00088

44.0 12,0 ,95476 573.9 .OOll2 ,000536

_2.0 .0 .96557 581,5 *00124 +000_93 *00123

_4.0 .9 .97766 586,2 ,00080 ,00038} *00083

_5,0 ,0 ,97096 582,2 *00085 *000406 *00084

52.0 .0 ,97040 582,9 ,00098 ,000_69 °000?9

52.0 12,0 ,95532 574.5 .00100 .000478

55,0 ,0 .45755 574.5 ,00089 *000426 .00086

58.0 ,0 ,96761 580.5 °00092 .000_40

55.0 12,0 ,95365 572,5 ,0009_ *000_49

38.0 -12,0 .956_4 574.2 ,00105 .000502

_.0 -12.0 ,96035 576.9 .00106 .000507

36.0 -B.O .95588 57_.2 .00109 ,000521

36.0 -3.0 .9268_ 560.9 .00221 .001057

3_.0 -3.o .92070 557,9 .00217 .001038 .00215

32,0 -3,0 ,q2517 559.9 ,00216 .001033 .00216

3:+.C -).o ,94_15 572.2 °00238 °001138 .00242

28,C -3,0 ,95B67 578,5 ,00135 +000636

3_.C -12.¢ .956_4 574.5 .00109 .000521 .00109

32,0 -12.0 ,956_4 57_.9 .00107 .000512 .00108

30,_ -12,3 .95755 575.9 .00112 .000536 ,00112

19.0 -12,5 ,95811 5_5.5 °00106 .000507

17.5 -ii,o .95867 575,9 .00107 ,000512

15.5 -2.5 ,956_ 574,5 .00111 ,000531

16.5 +2.5 .95420 573,2 .00109 ,000521 ,00106

17.5 -2,5 .95420 573,2 ,00109 .000521 *00104

18.5 -2.5 .95811 555,5 ,00108 ,000516 .O011B

19.5 +2.5 .95420 573,2 ,00109 .000521 ,0010_

20.5 -2.5 *95365 572.9 ,00109 .000521 ,00105

21.5 -2.5 ,95644 574.5 .00108 ,000516 .O011S

22.5 -2.5 ,95365 572.9 .00109 .00052I .00105

23.5 -2,5 .95476 573.5 ,00109 .000521 *00109

2_.5 -2.5 ,95644 575.2 .00112 .000536

36.0 16.C .95476 573.5 .00103 .000493

36.0 -12.C .9558_ 574,2 .00103 .000493 .00103

32.0 +la.O .955e8 574.2 .00109 .000521

32.0 -16.C .9_558 574.2 ,00106 .000507 .00106

32.;) -24.C .95588 573=9 ,00111 ,000551 .00110

32.0 -lO.O ,95700 574.9 ,00106 ,000507

28.3 -14.0 ,_5700 574.5 .00108 ,000516

26.0 -12.0 .95700 574.5 ,00107 ,000512

26,0 -12,5 .95700 574,9 .00108 *000516

2_,_ -tl,O .95700 575.2 .00100 .000478

22,0 -12.5 ,95755 575,2 ,00112 ,000536 .00112

20.5 -II.0 .95755 575,2 .00106 .000507 .00106

3_.0 -I.0 .93075 560.5 .00129 .000617 .O012&

34,0 4,0 .93187 562,5 .00_77 ,000546 .0_182

34.0 5.0 ,93689 56_.5 .00150 .000717 .001_7

)4.0 6,0 ,94359 570.2 .o013b .000650 .00135

36.0 8,0 .9_915 568,9 .00127 ,000607

38.0 1.0 .95476 577.5 .00193 .000923 °00207

38,0 2,0 ,93857 566.2 ,00175 ,000837

4_,0 8,0 ,95141 571,5 ,00103 ,000_93 .00105

4_.0 6,0 ,9_024 566,9 ,00141 ,0n067_ ,0o13|

44,0 4,0 ,94359 568.2 ,00137 ,000655 ,00137

44,U 2,0 ,9_918 573.9 *00135 ,000646 ,00126

4_.0 1.0 ,9631@ 579,2 ,00131 ,0006_ ,00133

6.0 ,0 .94W71 571,9 ,002_2 .O0101w

6.0 i0.o ,94471 571.5 *00201 .000961

Iz.c ,0 .9_918 574.5 .00182 .000870

12.0 5,0 ,94694 571,9 .00176 ,000842

12,0 i0.0 .9_471 570.5 .00178 ,O00B5I

18,3 .0 ,94915 572,2 .00173 .000827

30,0 .0 ,95030 572,5 .00143 .000684

42.0 .0 ,95197 573.5 ,00126 ,000602

x, in. y, In. z, in. _, deg NSt, c i_h

-0

1.09

1.13

.92

1.22

1.06

2.13

1.08

1.29

,002013 4,66

1.12

1.2Z

1.20

1.12

1.22

1.12

3.35

• 001597 3._3

2.16

1.42

1.57

• 001372 2._I

•o0114e 2.4_

.000595

•001052 2,37

.000_21

1.11

•O005aB 1.01

• 000397 *57

• 00O4O2 .89

.000_73 .96

.96

• 000_]i .97

.96

*.Of

1.14

1.16

1.20

2.28

•OO1O28 2.21

•O01033 2.35

.001157 2.27

•000521 1.18

,0OO516 1.22

•000536 1.22

i. I5

1.16

l.lO

•OOO507 1.28

.OOO497 1.09

•0O0564 1.17

•00049_ 1.IS

•OO05O2 1.18

•OOO55O 1.17

•0O0502 l.lO

•O0O521 i. I0

1.22

1.17

•000_93 1.IB

•000_07 1.09

•OOO526 1.28

1.15

1.17

1.16

1.24

• 000_3_ 1,11

• 0O05O7 1.15

• O0O593 1.61

• O0OO70 1.79

• O007O3 1,72

• 000_46 1.45

1.03

.OOn_gn 2.01

l.a8

.O0O5O2 1.04

°000_26 1.15

•000_55 1.38

• 000802 1.39

•OOO636 1.35

1.07

.93

1.17

1.07

.97

1.25

1.02

aThermoeouple locations for which z and/or _ stations are provided are for models; x and y stations for thege
modets are measured from model origins.

b h measured in Btu/ft2-sec-OR.
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TABLE IV. - HEAT-TtlANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 • 1.50 iNCHES - Contilmed

17. l_x Ltrw C(,tlllMucd

(g) M = 4.44; R • 4.61 x 106

re
x, In. _, ill. Z, in. _1, deg 1,{- T,_, oR h Nst h c NSt,c

Ial (al Ib! {bl

.o

.C

IZ.C

.s

i -lz.c I
12.c

-12,?

;2.c

£ .C !
2.0

z.o

3.c

6.c !

Z.O
3.0

.o

.e

.o

12.r

.c

.n

.n

.c
lz.: I

,n

_Z,. _

-_2°0

-3,0

- 3. ,:,

-12.n

-12,0

-iz.o

-12°_

-II°0

-2°s

":2, 5

-2.5

-Z°S

- it,.O

-12.0

-l@.O

-16.0

_ICoC

-i_°0

-:2.0

-12. _

-_l.o

-22._

-ll.O

-I.0

5.©

2.@

6.O

2.n

I.C

°0

L o.?

.J

• 0012_ ,000322

.00097 .0002._

• OOCg7 .O00e_

• 00155 .00C390

,00£3_ ,000_7

• OOZ2_ .OOO_

.OOIOB .000272

,0010_ ,000272

• 00_9 .O00@Te .C0371 .30C933

• 00132 ,00C332

• 00097 °0002&6 ,00126 *0CC317

• Oo_z .000355

.00_5_ .000387

• 0015_ ,00039_

• 00317 .00C777

,O03SO °00_9';_ .3(*i87 100C197_

• 0022_ ,OOCSoW

• 0015_ .OSCar2

• OOl,_ .CO0_o

,oo_zl .oOO@Ofl ,0C299 ,000752

,00235 .O00bgL .0022_ ,00057_

.000_9 .0002_ .0009_ .OCCZZ9

• 001_6 .O00_;e ,OOL@O ,000_53

• 0009_ ,0002_6 .0_0_ .000221

.oo13e .ooo3_,2
,ooio8 ,ooo272 .0C;03 .COOZ_9

,00079 ,00C199 .©C38% .000211

• 00078 .D001_6 .i)?_78 *OOl;t96

• OOOB_ °O00211 .o[]J_ .OC_2I_

• 00108 .00_272
,0009_ .0002_5 ,_3e£ .00020_

,0C085 ,COOZl_

.O0122 .000_c7

,00107 ,000269

.O0129 .0003z5

,OOlZ¢ ,o00)17

,00233 .00058_

,0023_ ,000589 ,D:22B

,OOZO_ .000_:3 ,032:_

,0015_ .000387

.001_ .O003_Z .071_

,001_ .000_7 .OC;_5

,o01_ .occ3_Z ,oc_

,0016_ .000_13

,00135 .0003,.0

,000_ ,o002_2

#CC_08 °000272 .UCIO_

,00109 ,00027_ ,0C_098

100108 ,000_72 ,13_[26

,o0_o_ .0o0_72 .CClO_

,Oo_o_ .OOCZZ2 .Z,,<,_9

,OOiO8 o000272 .CD;2[

,O0_O9 .O00ZT_ .co;oo

,00108 ,O00Z?? .CC_LO _

,00108 °000272

•OOl%& ,0C0362

,001'*0 .000352

• 00128 ,O00_Z2

,00128 ,000322

.00133 .000_35

.0012_ ,0003Z2

• 00128 °0[)0_22 .H012@

)OOC@9 ,OOOLZ4 .]130_9

,00}72 ,DOC_}_ .O0179

,_o;al .00C,#55 .,>3#_I

,00157 .ooo>u_ .)0_95

,00156 .000)92

,OOl61 .030_20 ,JC181

,0CI_6 .200_i_

,00_09 ,000_7_ .:0109

,00k58 .0b0_97 .30159

• OOl,,' .000_70 .:OIZ6

,00107 .00016_ .0009?

,00168 .000_23

)0022_ ,0,Jf]569

,00_5_ .OnO_u2

,oolBc ,000_5_

,0o199 ,noo'ol

,0oI_ .0003_7

.001_5 .O00_"C

1.15
£.05

1 .)0

3.79

z .27

: .73

,,._2

2.02

1.70

3._2

Z.IO

2,Z_

1,i(,

1.01

1.00

i._,7

I._,3

Z.95

,C0057 _. 2,_2

.cc053e ;,'t_

.cco)e5 1,3_

,00C]_5 1.3_

1 .'_5

i.(,I

1.1e

• 0Cc262 _2_

.0c02_,7 ; ._.?

.cc0]17 _ .3e

.o:oz5 _. 1.29

.0c0302 I.(.6

,ooe z_2 i. _0

.3co_,z |.3@

1.17

.C00J67 1.31

.00,,_ Lc 1.78

1.21

1.30

1.52

.000362 1.50

.c00322 |,le

.00072_, I,C9

.000_50 1.55

.00c_9c _.3_

.ooo,,55 1,99

_.98

.000_7_ .9,5

.0:0_0_ _ ._._

.ooo4o0 1 ._.z

.0002t, _, _.z2

1.0_,

l.ot,

.2z

1.17

i._2

t-
i
rc
C
rC
4_

aThermocouple tocatlons for _hich z and/or I_ slattons are provided are for models; x and y _tation_ for theae

modets are measured from model origins.

b h measur_,d _n Btu/f_ 2 s_,e-°R.
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TABLE IV. - HEAT-TRANSFER MEA_REI_NTS FOR VARIOUS PROTUBERANCE SHAPES; 6 - 1.50 INCHES - Contznued

17. Lox ]inP Continued

(h) M = 4.44; R = 3.26 x 106

Te _x, in. y, in. z, in. _, deg _t Tw' OR h NSI h c NSt, c

(_) (=} (M (b)

2o0 ._ ,94541 573,9 ,00094 ,000335 ,57
12.0 . ,93935 569,2 ,00089 ,0003]7 t*02

20,5 .0 ,94100 569°9 °00079 ,O00ZB2 .91

2B°0 12,0 ,93604 569,9 *00102 ,000364 I.i0

2B,O 4.0 ,94210 571,9 ,00094 .000335 i*15

28.0 .0 .94431 577,5 ,00204 ,000728 2,24

20,5 -5°0 ,94210 570,5 ,O0082 ,000292 .91

24,5 -5*0 ,94155 569,9 ,00076 ,000271 ,95

30.0 ,o ,94376 579°5 *00306 ,001091 .00327 ,001166 3°73

31.0 12,0 °95714 569°9 ,OOlO0 ,000357 1.09

34.0 .0 ,91674 554.9 °00067 .000239 .74

2.0 -1_.0 .948L7 575.9 .00098 ,000349 1,03
2.0 12.0 .94486 573.5 .00110 *000392 1*05

12,0 -12.0 ,94451 5_2,9 .00094 .000335 i,00

12.0 12.0 °93769 569.5 .00095 ,000339 ,89

30,0 l.O ,93218 570°5 ,0024] ,000859 2,B7

31°0 2°0 .91B_0 560,5 ,00261 °000931 2,90

32.0 2.0 ,91123 557,5 .00284 ,001013 ,00288 ,001027 3.16
32,0 3.0 ,90737 552.2 .00152 .0005_2 1.67

32.0 6.0 °93163 565.5 ,0012_ *000_35 1.3_

34.0 1.0 ,90516 550,5 ,00117 °000417 .OOlC, Z .00C364 1.30

34.0 2.0 ,S9634 547.2 ,00221 ,000788 .00194 .000692 2._3

34,0 3,0 ,90)51 550,2 ,00198 ,000706 °00188 .000670 2,30

36,0 ,O ,92226 559.2 o00077 .000Z75 °OO0?_ .00026_

3S.0 ,O ,94321 573,9 °00134 ,00047B °001_7 ,000524 1.61

40.0 .0 ,94431 571o5 .00071 ,000253 °00067 ,000239

44.0 12*0 .94321 571,9 °00086 °000307 i. I0

42.0 .o .94872 574.5 ,0007_ ,000275 .00074 ,000264 .85

44.0 .0 .96140 5B1.5 .00056 *000200 .00060 .00021, .62
48.0 .O .95864 579.9 .00060 .000214 ,00060 .000214 .75

52.0 12.0 .99210 570,9 ,00076 °000271 ,80
55,0 .o ,94595 572,5 ,00067 ,000239 .00062 .000221 ,85

58°0. .0 ,95920 580,5 ,00064 °000228 °84

58,0 12*0 .94321 572,2 °00083 ,000296 .91
58,0 -12.0 .94541 571,9 ,00068 *000243 ,89

4_.0 -12,0 ,94762 573,9 ,00081 ,000289 1.01

36°0 -8.0 °93824 568,9 °00083 °000295 1,09

36.0 -5.0 ,90847 552,5 ,OOlSl ,000539 1.91

34.0 -3.0 °90296 550,5 .00182 .000649 .00177 .000631 2,02

32.0 -3.0 .90847 552°5 .00151 ,000539 °00142 .000506 1,68
30,0 -3.C .93218 557,5 ,00189 ,000574 ,00197 .000703 2,35

28.0 -3.0 .94551 573.9 o00084 o000300 .92
34.0 -12.0 .94376 572.5 ,00083 *000296 .00083 .000296 1.02

32.0 -lZ.O .94376 572.2 ,00093 °000332 .0009_ .000335 1.02

30.0 -12.0 ,94376 571o9 .00054 ,000500 ,00085 .000503 1,05

19.0 -12.5 .94431 572.5 °00093 °000332 1.02

17.5 -II.O .94_31 572,2 ,00084 ,000300 1,06

15.5 -2.5 .94321 571o9 °00093 ,000332 I.[5

16.5 -2.5 .94100 569.5 .00078 .000278 .0007_ .000264 .82

17.5 -2._ ,93990 569,2 .00079 ,000282 ,00070 .000250 ,9_

]8.5 -2.5 .94431 571.9 ,00085 .000296 ,00097 .000346 1.02

19.5 -2,5 .940_5 569.2 ,00081 .000289 .00073 .000260 1.00

20.5 -?.5 .93990 570°2 .00083 *000296 .00076 .000271 .99
21.5 -2.5 *942&& 571.9 ,00083 *000296 .87

22.5 -2*5 *93990 569,2 *00076 =000271 ,00070 .000250 *84

23*5 -2*5 *9_i00 569.9 ,O00B8 o000314 *00087 *000310 1.07

2_.5 -2.5 ,9_2&& 571o9 .000S3 ,000296 ,91

36,0 -16,0 °94155 570,5 *000fl3 *000296 1.12

36.0 -12,0 ,94266 571°2 *00080 *000285 .00083 *000289 1.08

32.0 -IB.O .94266 571.5 *00087 .000310 .95

)2.0 -16°0 .94210 572*2 °00099 °000353 °00099 °000_53 io08

_.0 -14.0 .9_155 571.9 *00089 *0003]7 *00087 o_00310 _.22

32.0 -10.C .94321 57_°5 .00083 =000296 1,02

28.0 -14.0 .9,_66 571o2 .000@3 °00029_ 1.02

28.0 -12.0 *9_321 571._ .OO09_ *000_32 1.02

26.0 [2.5 .9_3?] 57]*5 .00083 *00029& Io04

22.0 -]2.5 .9_7_ 572.9 *0009_ *000_ .O009R .0003_9 1.27
20.5 -It.O ._2] 571._ .oooe_ .ono_o? .o_ .00_07 .95

3_.0 -i,0 .91399 55&.9 .0008_ .OOO_C7 oO00H_ .OO031_ 1.08

3_.0 4.0 .91_54 557°9 .O01_B *00052_ o0015! *000553 1.70

34*0 5.0 .92170 562*2 .00139 .000_6 *00140 .000499 2.17

3,°0 6.0 *92722 562.9 °00123 .000&39 .Or_&l °o00432 1*35

35.0 6.0 ,92832 552,9 *00085 *O003O_ .91

38,0 1.0 *93714 _e9,2 *001_5 *000517 .00158 ,0_C,5_ :.7_

38*0 2.0 *92391 553.5 *00139 *OOO_ge £.8B

_.0 _.0 *93549 567.9 ,00084 .000300 .OOOB_ ._CO_OO *92

4_.0 5.0 ,9288_ 56_.9 .00136 ,000_85 *0013_ .0_0_7_ i._9

_4,0 4.0 ,93053 565,9 ,00135 ,000_85 .00135 .OO0_5 1.7_

_,0 2.0 .93_39 566,5 .000e5 .000303 *00079 .ooo2e2 _.o_

44*0 I*0 .94817 574.2 .00077 °000275 .00079 .000252 .86

5.0 .C .93549 570.5 .00159 *000557 *9,

6*0 i0.0 .93439 570.5 .00198 .000706 1.12

12.0 .0 .93824 572.2 *00196 .000485 °99

12*0 5.0 °93659 570.2 *00155 .000553 1.03

12.0 i0.0 .93383 569°2 ,00157 *000560 1.02

18.0 *0 .93714 569°5 *0011_ *000407 .83

30.0 *O .93714 568°5 *00119 *000424 ,g7

42.0 .o *q3800 569*2 .00085 *000303 .92

aThermocouple locations for which z and/or _ stations are provided are lot models; x and y stations _or these

models are measured from mode[ origins.

b h measured in Blu/ft2-sec-OR.
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TABLE IV - }tEA'I -'I HANSFER MEASUIiEMENTS FOR VAIHOUS PHOTUBERANCE SHAPES; 5 = 1.50 LNCHES - Conctuded

17

0)

Te

Tt

•95?76

.9_sao

•95101

,751o:

.9_e6c

.95Zi!

.95_21

.94_C5

.9351'+

.921_

.93_3>

.9i_03

,{eCIO_7

._51C!

.95iZ_

,9%i7zI_

•97027

.96697

.95_8(i

.96@9 _

.9521i

.957@6

•91323

.9C587

.912_8

.9361&

.95_6_

•95321

.9532t

.95121

.95211

.95o_e

•95_31

•9_936

•95Zli

.9_99!

°95181

.9_0_e

.95b:]

.9%15_

.95371

•95211

•9_Z6_

.952e6

.9521!

•95321

.9_2ee

•91852

•92_?',

•9339_

.9_50,.

o9_229

._45_0

I 9_Clr I

.9_5C

.9_27_

*9_B2'

l,ox hne - C,m¢luded

i 444; R = 2.17 x 106

:w, °R h NSI

.C007_ ICiOC136{;

.00C_0 ,O003zt

>TS._ .00Ce_ ,0C0>_2

>8i• _ .OC:'+_ ._C:IT57

.one,,1 .Dizc_z6

.co_b_ .c3;_Bo

,79•; .0ioc_,_ .onus76

S77.5 •CC09C •9uu_e_

577.% .0006; .0oo_

573•5 •00063 IC'00332

570.5 ,00207 1001iCI7

563•2 .00!9_ ,00}032

55B•;' .00_3 .0oi%o0

_b_._ .oc_ .ooo_

5_8.9 .00071 .O00_l_

553,2 ,OO C74 .000396

_,;._ .o<.... =......
_75•Z .OOli_ .0co_]

18_.g .0005' .OOO_r5

77. ) lOOCBe i03 I?&7 ]

till2 .00057 lO30JC'_

.000_9 ,0CC,2"29

_'_576•5 .00057 .c00_C5
57_Iel .OOOUl .00C219

585•Z .O00_q ,0o02_5

,00056 ,000310

579._ .00C66 .00036_

57_.2 .O00S2 •0003_2

55&.q .001_7 .000733

57_.2 •00_75 .00039_

57_.Z .OCC_s •_00_7_

5_7.2 .0C05_ icoci_:i

57T•_ .00OVC •ooo_,,.

57,'.2 ,00C6_ .C'OOJ_ 7

57_._ •00007 •0OO_{;R

>r_.2 .ocoeJ .coc_zL

b75,2 .COID6L • ZIOCSZ_

b77,t ,CICICbL .0OlSI3_Z

57'.Z .00C6( •,:l::i_3Z_

5?_•ra •DOC62 .I1'3C?72

57_.t .Og0ei .:IC,:_2,_5Z_.9 .c0oez •;co_

_v_.[ [ .ooc_a .Ol:lO_]3

57b.5 .000oJ .0J0_l
5_6•'; .cco_ .ooc_iL:

e76.: .00061 .C0:I}26
5_¢•_' .ocicee .ClO/e_

bT:._ .ooc_e .o_a>_o

57t•9 .0CC7 .00037_

57_•_ .0005_ .ooci_]o

57(•9 •COOtU .0003]0

_Te.' •OnC_ .00C310

577.? *000!_ °OOCJlC

51'e.9 .00tie _ .OCC3_i

>_.2 .eel( Ij .co,:_t,i

>,, ._ .00CZ_ .OO:_:L

b,'_.z .OO(IBb .:lOC,_'_

b_.d ,0CO v'_ iC0( I_;'2

_TZ•, ,oct', .c_,a9

f:r:•2 .occ_ .20:_rt

577•p .00o_} •ccc,,
57:12 100C r]Z .ClI:I lIar` ,

b_:•_ •o01"e .ci3oaa_

57:.9 • _ icocu,,u

_:,,._ .cc?a: •con,'2
_7_•, .l:0I??'; .COC_: '7

]:r'&.i / [ ICIOC I_I: _ .ICl0;jr_

qc

- :,b)
NSt, c

!

.r:r;,_6 .cRinge

.c::58 .coo_5

.c}t3_ .O00TOi

,CO:_ .O0O289

.:00_ .0OO230

.:O336 .00C19_

.OCI_ ,00C7_

,)OOS8 .OOC_?i

,)q?_9 .CC0_16

• }:C_! .CO03BC

I > :I{15 _

.:Cosz

, :,1f)53

.0C055

• 0796 :

.2I:96i

.3rm_

. I: I"l0 _ 6

. 'jlTl_C

.<' _l C",

• kl :R:a4

• r,:C,= ?

iI:lCCI3CC I

.00CI27_

.00O"lg

.Cll3CZB4

.00029_

.0C02_

.00(1326

.COO_H,

.Ci3]_Cl: I

.coo_to

.cioc:321

.ocio_83

.ccC}91

.ooozs'_

.coc3ao

.nco27a

hi
1.09

1.05

1.22

i.i0

2.01

.98

. .96

1.59

i.02

1.00

2.80

_.26

1.70

1.21

3.21
2.z5

i .59

l.so

.93

.78

,go

1.39

1.2_

Z.56

2.13

2,_*0

2.09

1.22

1.80

1.37

1.19

1,63

.82

.90

_.05

.87

I,17

.83

i.li

l.oo

i.18

1.18

1.07

i.20

1.1;

l.Oa
.SB

.72

1 ._2

1.0_

•0_

I
PO
0
Po
4:-

aThermocoupte rotations [or which z and/or _ stations are provided are for models; x and y stations for the_e

mod_ is are measured [ronl model ollgins.

b h measured m Btu/[t2-sec-°R.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 - 6.00 INCHES

1. Ftal Plato Alone

(a) M = 2.66; R = 3.93 x 106

Te OR ho
x, in. y, in z, In. _, deg _ Tw, Nst ho, c NSt, c

(a) (a) (b) (b)

2.0 .0 .9_660 585*5 *00289 .000407

12.0 .0 *94605 582*9 *00311 *000438

2c.5 .O .944_0 587.9 .O0205 ,000401

28.0 12,0 o94_40 582*5 °00333 *000468

ZS.O _.O .94385 581,5 ,OOZ91 *000409

28.0 .0 °94660 588*2 *00302 °000425

20.5 -5.0 .94495 5B7.2 *00302 *000425

24.5 -5.0 .94385 586.2 .00301 .000423

30.0 *0 *94330 581.2 *00313 *000440 *00313 *000440
31.0 12,0 *94495 582.5 .00301 *000423

3_.0 *0 .944_0 981*5 *00311 *000438 *O03ZO .000490

2.0 ~12,0 *94715 588*5 *00301 *000423

2°0 12.0 *94495 582,2 .00312 *000439

12.0 -12,0 *94275 5@6.2 ,0031_ *000442

12,0 12,0 ,94440 582.2 .00293 *000412

30.0 1.0 .94220 580*9 *00294 *000414

31.0 2.0 *94110 379.9 .00285 *000401

32,_ 2.0 ,94220 581.9 *00273 *000385 *00273 *000387

32.0 3.0 .94165 380,5 *00313 ,000443

32*0 6*0 .94275 381.2 *00290 *000408

34,0 1.0 .99|10 380*2 *00296 ,000416 *00293 *000412

34.0 2.0 *94O55 579.9 *00294 *000414 .00291 .000409

34.0 3°0 *94220 580.9 *00294 *000414 *00285 ,000401

36,0 ,0 *94493 382,5 *00293 *000415 .00296 *000416

38._ ,0 .94163 582.9 *00305 *000429 *0033_ *000699
44.0 12.0 *94110 580,9 *00310 *000436

4_*0 .0 .94275 381.2 *00313 *000940 *00345 *000483
44*0 .0 .96036 592.2 .00Z90 *000401 .00297 .000418

4 S,O .0 ,94110 382.2 .0030_ *000428 °00302 *000923

52*0 *0 .94330 581.5 *00293 *000413 .00293 .000413

52,0 12.0 .94110 586.9 *00304 *O004ZB

55.0 .0 .94220 380.5 .0029_ *000414 °00293 *000412

58._ ,0 .94660 383*5 .0029_ *000414

58*0 12*0 ,94770 586.9 .00316 .000445

4_*0 -12,0 .94110 380,5 ,00317 *000446

36,e -8,0 ,94385 382.2 ,O03iB *000447

34*0 -3.0 *94383 383.9 *00303 *000426 *00316 *00044_

32.0 -3.0 .94383 301.9 *00313 * 000440 *00313 .000,._.0

30.0 -3.0 .94303 386.3 .00303 .000426 .00505 .000429
28,0 -3.0 .93033 378,5 .0'0500 *000412

34.0 -12.0 .94_4_ 382.5 .00321 .000432 *00323 *000454

32*0 -_2.0 .94273 581*3 *00321 .000432 *O03ZO *000450

30,0 -12.0 .94055 580.5 *00321 *000452 ,00321 ,000432

19.0 -12.5 *94660 386.2 *00316 *000443

17.5 -11.0 .94495 507.2 .00302 .000425

15.5 -2.5 .94493 384.5 *00302 ,000423

16,5 -2*5 .94440 3BI*3 *00291 ,000409 *00286 *000402

17,5 -2*9 .94495 3_6=9 .00301 * 000423 *00303 *000629

18.5 -2.5 *94440 581.5 .O03II .000458 *00309 *000433

19,5 -2.5 .94495 386.3 *00300 .000422 *00294 *000414

2Q.5 _2.5 .9_880 _84,9 *00311 *000438 *00324 .00093b

21.3 -2.3 .94330 385*9 .00301 .000423 *00290 .000408

22.5 -2.5 .94550 984*9 *00302 *000425 *00304 .000420
23.5 -2.3 .94605 382.9 *00311 .000438 *00316 *000443

Z4,5 -2.3 .94275 580.9 *00294 *00041k

36.0 -16.0 .94330 383.9 *00316 *000445

36.0 -12.0 .94110 5B0.5 *00318 .00044? *00318 .000647

32.0 -18.0 .93890 579.2 *00301 *000423

32.0 -16.0 *94110 583.2 .00319 *000449 ,00319 *000699

32.0 -14.0 .94385 586.2 .00501 .0¢0423 .00502 .000425
32*_ -10.0 .94550 585.9 *00317 *000_46

28*0 -14.0 ,94220 581.2 *O030b .000430

28.0 -12.0 .93890 583.5 .0050_ *000428

26.C -12.5 .94059 580.2 ,00302 .000425

24.5 -11.o .94275 581.2 .00299 *000421

22.0 -12.5 .9_055 580.5 *00308 *000495 ,O030T *000432

_0,5 -11.0 ,94330 586.5 *00303 *000_26 *00305 *00042b

34.0 -1.0 .94000 578*5 *00281 .000395 *00287 *000404

34.0 4.0 .950_6 585*9 *0031] *000_38 *00331 *000464_

3_.0 5.0 .9_27_ 581.2 ,0051_ *0004_2 .00305 *000429

34.0 6.0 *94275 5_1.2 .0031_ .000_42 *00315 *0OO443
56.0 6*_ .9_165 5R0*5 *00291 .000_09

38.0 1,0 .94330 583.5 *00303 .000426 ,00_04 *000420
38.0 2.0 .9_330 581.5 *00313 .00_40

44.O 8,0 .94385 581.9 .00315 ,000440 ,00314 *000442
44°0 6.0 .9_165 5_0,5 .0031_ *000_2 *O0_J5 *000_40

44.0 4.0 .94275 580.9 ,00313 *000_0 *00313 *000440

44.0 _*0 *94165 590*5 *00314 *000_2 ,0_312 *000439

44.0 i*O .94385 581.3 .002_2 .000397 .0_27_ *000385

_Thermoeo_tp|e Locations lot Which z and/or _ sis.Lions are provided axe [or models; x a_d y stations

for these models are measured Irom model orzgins.

b h measured in Btu/ft2-sec-OR.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PBOTUBERANCE SHAPES; 6 - 6.00 INCHES - Continued

I. Fiat Plate Alone - Continued

(I)) M- 2.65; B - 2.54 x 106

Te OR ho
x, in. y, In. z, In. ,_, deg *l_ Tw' Nst h°,c Nst,c

{a) (a} (b) {b)

2°0 ._ _ .95433 502.5 .00t95 .000_26
i2.0 °0 *95266 578,2 °00201 °000659

20,5 ,D *94988 576.9 *0020_ *O00_a6

28,0 12.0 *95043 577.5 ,00220 ,000481

28,0 _o0 =94988 576,9 o00202 *000_41

2B*O ,O .95266 578°5 °00_02 ° 000441

20.5 -5°0 °95099 577.5 ,00208 .OO04S5

24.5 -5°0 .94932 575.5 *00220 *000401

30.0 *C °94932 576°2 °00201 o000439 °00201 *000439

31*0 12*0 *95099 577,9 ,00206 *000450

34,0 .0 .9_988 576.5 ,O020Z .000439 ,00205 *0004_8

2.0 -12*0 ,95433 579*9 ,00205 °0004_8

2*0 12o0 °95266 578*5 ,00201 *000459

12.0 -12,0 ,94876 578,5 *00223 ,000487

12.0 12*O ,951_5 577,9 *O0_Ol o000_39

30.0 1,0 ,94821 575,9 °00220 °000_81

31.0 2°0 *99709 575*2 *00_03 *000444

32.0 2.0 *9_821 575.2 *001B7 *000409 ,00187 *000409

32.0 3°0 °9482t 575°9 ,00199 ,000435

32.0 b,O °94876 576°2 ,00202 ,000441

34*0 _.0 .94T09 575*2 *00_06 *000450 °00204 *000446

34*0 2.0 .94654 574.9 .00207 .000452 .00205 .0004_4

34*0 3.0 .94821 575.9 .00206 °000450 .00198 .000435

36.0 .0 °9_043 577*2 ,00200 ,000_57 o00202 ,000441

58*0 ,0 ,9_765 575.5 .00206 *000450 *00247 *000540

44.0 12.0 ,94709 575.9 °00209 °000_57

42.0 .0 ,94821 576*2 .00207 *000_52 *00244 *000533

44.0 .O ,96547 586,2 *00216 .000672 .O02Zl ,000483

48,0 .o ,9465_ 574,9 *00207 *000452 .OOZ05 *000_48

52,0 .0 ,94932 576.5 *00207 *000_52 *00207 .000452

52.0 t2.0 .94765 575.9 °00206 *000450

55,0 ,0 ,94021 575.9 *00203 ,000444 ,00202 *000_41

50*0 .0 *95377 579.2 *00208 ,000455

58.0 12*0 .95433 _79.9 ,00206 °000450

_4.0 -12.0 .9_709 _75,_ ,00209 ,000457

36,0 -8,0 .94932 576.9 *00211 ,000461

34.0 -3.0 °9_876 576.5 °00206 °000450 °00215 ,000470

32=0 -3.0 ,94932 _76.5 *00220 *000_81 *00220 .000481

30.0 -3,0 .94932 576*9 *00200 *000_5_ .00210 ,000459

28.0 -3.0 .94431 573,5 *00208 °0004_5

34*0 -12.0 *94988 579*2 *00225 *00048? ,00225 *000492

32,0 -12.0 ,94821 578.2 °00223 ,000_87 ,00222 ,000405

30,0 -12o_ o9465_ 575,Z ,00215 °OOO_?O .00215 °000_70

19.0 -12*5 ,95155 57B°2 *00206 ,000450

17,5 -11°0 °95099 577,9 ,00208 ,000455

15.5 -2.5 .94988 577.2 *00201 °000_52

16.5 -2,_ ,94932 576,_ ,00205 *000_4@ ,00202 °O00a_l

17.5 -2,5 *95043 577.2 ,00201 °000439 °00204 ,OO0_&6

18.5 -2,5 °94908 576,9 *0020_ .000_48 *00203 *OOO&*4

19,_ -2,5 *9_908 577.2 *00206 .000450 ,00201 o000_39

20._ _2._ .95433 _79°9 °00206 *000_50 *00219 *000_79

21._ -2,5 .94876 $76.5 *0020_ *00044_ ,00196 ,000_28

22+5 -2._ .95099 577.5 ,00_05 .0004_8 *00207 *000452

23._ -2.5 ,9_099 57T.9 ,O020b .000450 ,0021] .000461

2_*5 -2.5 *94821 575*9 ,O020b ,000_50

_b.o -lb,o .94876 57b.5 .00208 ,000455

3b°O -I2°0 .9_709 575,5 ,00210 ,000459 *00210 ,000459

32*0 -18o0 ,94542 574,2 *00208 ,000455

32.0 -16.0 .9_709 575,5 *00210 ,000_59 .00210 .000459

32,0 -]_,0 *94932 576,5 ,00208 .0_0_55 °00209 ,000457

32,0 -10,0 ,95099 577.9 *00212 ,000w63

28,0 -14,0 ,947e_ _75,9 .00_21 .000_83
2s,0 -12*o .94_86 573.9 ,00212 .000_63

26.0 -12._ .9_65_ 575.2 ,00207 ,000452

24,5 -ll*O .94821 575*9 *00208 ,000455

22,0 -12,5 *94654 577°2 ,00224 o000_89 o0022_ *000_89

20,5 -ll°O ,94932 576,9 °00215 ,000470 ,00215 *000470
3_,_ -l.O ,94486 575.2 *00182 °000398 .OOt75 °000382

3_.0 _°o .95656 580,9 o00202 .000_41 °00222 °000485

3_,0 _.0 °948_6 576,5 *00203 *00044_ ,00]87 ,O00&09

54,C 6°0 °9487b 576°2 °00201 ,000459 °00202 °000441

36°0 6.0 ,94765 575,5 .00202 ,000..1

38,0 1.o .94876 $7b.2 °00205 .000448 ,00206 ,000450

38°0 2,0 .9_932 57b,5 ,0020_ ,000446

4_°0 R,O ,94988 577*2 ,00204 *O004ab ,00205 *000448

44.0 6.0 .9_76_ 575,_ .0020_ .000_39 ,00200 .000437

4_,0 _,o .9&876 576*2 *00192 ,000_20 *00192 *000420

44.0 2.0 .9476_ 5_5.5 .0020_ .000_50 *00204 .000_46

_4,0 1.0 ,94988 576.5 .O020I ,000439 .00185 ,000404

I
PO
0
PO

aThermocoupie Iocatione for which z and/or g station8 are provided are [or models; x and y stations

for these models are measured _rom model ortglns.

b h me_ts_red in Btu/ft2-sec-OR.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 INCHES - Continued

I. Flat Plate Alone - Cnnlinued

(c) M = 2.65; R = 1.27 x 106

Te

x, in. y, in. z, In. _, deg ,_ Tw, OR h 0 NS t ho, c Nst, c

(a) (R) (b) (b)

2,0 ,0 ,9&072 083,9 ,00102 ,0o0444

12,0 ,0 +96238 583*9 °00093 °000404
20,5 ,0 ,96072 583,2 °00098 °000426

28.0 12,0 .96127 583,9 .00101 ,000439

28.0 4,0 ,96127 583.2 °00099 °000.30

28,0 ,0 ,96404 585,2 ,00098 ,000426

20.5 -5*0 .96238 58_.2 .00104 .000452

24.5 -5,0 °96238 583.9 °00095 ,000413

30.0 .0 °96072 382,3 ,00093 °000404 ,00093 ,000404
31.0 12.0 ,96]27 583.3 .00107 ,000_65

34.0 .0 ,96293 58_°3 ,00095 °000_13 ,00108 .000470

2,0 -12,0 ,96017 584.3 ,00108 .000_70

2,0 12.0 ,9585l 582.2 °00102 ,006444

12.0 -12.0 .96017 582,9 .00105 ,000*57

12.0 12.0 .96072 583,5 .00099 .000430

3n,o 1.0 ,95961 584.5 .00094 ,000409

31.0 2.0 ,95851 381.2 ,00093 ,000_0_

32.0 2.0 ,95961 504,2 *00094 .000409 .00095 .000413

32*0 3.0 ,95961 583,2 ,00096 ,000417

32,0 6,0 °96017 382,5 °00098 *000426

34,0 1,0 ,95906 581.9 o00_88 ,0_0383 .00086 .000574

34.0 2,0 ,93795 581.2 .00102 .000_44 °00099 ,000430

34.0 3.0 ,93961 582.2 .00100 .000435 .00093 ,000404

36,0 .0 ,96238 383,9 ,00098 .000.26 ,00099 ,000430
38.0 .0 ,93961 584,9 ,00n94 ,0n0_09

W4,0 12.0 .95906 582.2 .00103 ,000448

42,0 ,0 ,96072 582,9 ,00102 ,000444

44,0 .0 .97731 593.5 ,00094 ,000409 ,00098 *000426

48,0 .0 ,95906 584°2 .00094 ,000_09 .00092 ,000_00

52,0 ,0 .96293 586,5 °00096 ,000409 ,0_098 ,000_26

52.0 12.0 .96017 582.5 .00101 ,000439

55,0 ,0 .96127 583*2 ,00098 *000426 .00097 ,000422

58.0 .0 ,96736 586.9 ,00]00 ,000_35

58.0 12,0 ,96625 586.5 *00102 ,0004_4

44.0 -12.0 ,96183 583,5 .OOt01 .000_39

56,0 -8.0 °96_59 385,2 ,O0|Ol *000439

34°0 -3°0 +96183 583.3 ,00099 ,000430 ,00108 ,000470

32,0 -3,0 .96238 583,9 ,00088 °0n0303 ,00089 ,000507
30.0 -3°0 °96127 583.2 *00096 ,000417 ,00097 ,000422

28,0 -3,0 *93629 582,9 ,00095 ,000_13

34.0 -12.0 +96293 584.2 ,00096 .000,17 .00097 +000422

32,0 -12.0 ,96127 583.5 ,00099 .000430 .00098 ,000426

30.0 -12.0 ,95851 581.9 ,00104 ,000452 ,00104 ,000452

19.0 -12o5 ,96293 584,2 ,00099 °000430

17.5 -ii.0 .96293 58_.5 ,00102 .000444

15.3 -2.3 .9618} 583,5 .00106 ,000_61

16.5 -2,5 ,96127 58).2 ,0009) ,000404 .00091 ,000396

17,5 -2,5 ,96293 584.2 *00095 ,000413 ,00090 .000426

18,5 -2.5 ,96293 504*2 ,00093 ,000404 ,00093 ,000404

19,5 -2,3 ,96238 584,2 .00099 *000430 ,00093 ,000404

20,5 -2,5 +96680 586.9 .00]00 *000435 *00112 ,000487
21,5 -2,5 .96072 583,2 ,00102 ,0004_4

22,3 -2,5 ,96349 584,5 ,00098 ,000426 .OOtO0 *000435

23,3 -2.5 .96349 38_.9 .00101 ,000439 *00106 .000461

24,3 -2.5 ,96017 582,9 .00098 .000426

36,0 -16,0 +96238 586,2 *00094 .000409

36.0 -12.0 ,96127 583.5 ,00099 .000430 .00099 ,000430

32.0 -18.0 e93605 580._ ,00102 °00044_

32.0 -15.0 °95961 583,2 .00107 *000_65 ,00307 ,000465

32,0 -14°0 ,96369 5fl_,2 °00087 ,_00378 ,00088 *000383

32.0 -10.0 .96404 _85.2 .00099 ,000_30

28.0 -16.0 ,9b072 502,9 °00090 ,000391

28.0 -12.0 ,95685 580.5 .00107 .000_65

26.0 -12.3 ,95906 581,9 ,00102 .000_4

24,5 -Ii,0 .96127 583.2 *00099 .000430

22.0 -12.3 .95851 581.9 .00102 ,00044_ .00102 .000444

20,5 -11.0 .9623B 586,2 .OOlO0 .00c435 °hOlO0 .000435

34.0 -1.0 .95629 582.5 *00094 .000409 .o0n89 *000307

34,0 4.0 ,96736 389.5 *00093 .oon4p_

34.0 5,0 ,96017 582,9 °00101 ,000439

36,0 6,0 °96072 382,0 ,00093 .00_404 °0_094 ,000409

36.0 6,0 .95906 582.9 .00096 .000_17

38.0 1,0 ,96017 582.3 .00093 .000_0, .00093 .00040_

38.0 2,0 .96072 382.9 ,00098 .000_26

44.0 B.O .96238 383.9 .00100 .000_33 .00101 .000439

44,0 6.0 .95961 582,2 ,00100 .000_35 ,00099 .000_30

46.0 _.0 .96017 582.3 ,00100 .000_35 *OOlOl ,000_39

46°0 2°0 .95906 581.9 ,00099 .000430 ,00096 *00041_
• 4,0 1.0 ,96183 58_,0 .00009 ,000387

a_hermocouple locations for which z amd/or _ stations are provided axe for modele; x =utd y stJtUons

ior these models are measured Irom model ortglns

b h me_mured in Btu/R2-sec-OR.
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TABLE V. - HEAT-TBANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 INCHES - Continued

1 Flat Plate Alone - Continued

(d) M = 3.5[; R = 3.77 x 106

Te o R hO
x, in. y, in. z, in. _, deg ._ Tw,

(a} is} (b)

2.0 .0
12.0 .0

20.5 .n

28.C 12.0

28.0 _.0

2B.C ._

20.5 -5.0

2_.5 -_.0

3O.0 .0

31.0 12.S

34._
2.0 -12:0

2.O 12.o

12.0 -12.o

12.0 i2.o

_O.C 1.0

31.0 2._

32,O 2,_

32.0 _.0

32.0 6.O

3_.0 1.0

3_._ 2.O

34.0 _.c

36,0 .c
38.0 .C

42.C .0

4_.o .o

_8,0 .o

5Z.O .0

5?.0 12.o

55.0 .o

3_.0 .0
5B.o 12,0

_.4.0 -12.0

36.O -_.0

31..C -3.0

32.C -3.0

30.0 -3.O

2B.O -3.O

3_.0 -12.0

32.O -12.0

3O.O -12.0

19.0 -12._

1"_._ -11.0

15.5 -?,_

t6.5 -2._

17._ -2.5

1_.5 -2.S

t9.5 -2,5

20._ -2.5

21._ -2. _,

22.5 -2._

23.5 -2.%

24._ -2.5

36.O -16.0

3e.n -12.o

32.0 -1B.O

32.O -16.0

32.0 -1_.0

3Z.O -10.0

28._ -t_.O

28.O -12.0

26.0 -12.5

24,5 -11.0

22.O -12.'_

20._ -11.0

3_.0 -1.0

31..0 _,.0

3_,0 6°n

36.O 6.O

38.O 1._

38,0 2.O

_4°0 B,O

_4.0 6.0

4_.0 2.0

_1,.0 1.0

NSt ho,¢ Nst,c

Ib)

.95348 578.9 .0_157 ,_00371
.95_03 577.5 .00155 .000_17

.95237 576.5 .00155 .000317

.95126 578.9 ,00178 ,00036&

.95182 576.5 .00166 ,000339

.95514 576.5 .00158 ,000323

.95292 577.2 .00155 ,000317

.95292 5?9.2 ,001_8 .00t302

.95237 576.2 .00155 .000317 .0_156 .000319

,95126 577,5 ,00190 .0003_

.95_0_ 576,9 ,O015w .000315 ,nn[6] ,0003_9

,95182 576.2 .00163 .00033_

•95126 576.9 ,00187 .000582

,95126 575.9 .00}S6 ,000_39

.95126 575.9 .0_186 .00O380

,95071 575.5 ,00155 .000317

.94960 573.2 ,00}_8 ,000323

.95126 57_,9 ,O0}_C .000285 ,OQI&I .000288

,95126 574.9 .OOl6O ,000527

.95015 57_.5 .00169 .000_5

.95015 575.2 .00155 *000317 .0_153 ,00031_

,9&9_5 57_._ ._0160 .000327 .00157 .000321

.95015 _73._ .00162 ._00331 ,09[55 .0fl0317

.95292 576.5 .00155 .000317 ,00]55 .000317

.9_071 573,9 .00156 ,000319 ,00192 .000392

.9_905 573,9 .00173 .00035_

.95J82 575.9 .001_5 ._00317 .OOIST .000382

.96677 584,5 ,00t_2 ,000_II .00155 .00D51_

.95021 _7_.9 ,00154 .000315 .00153 .000313

.95a03 _75,5 .00157 .000321 .00157 .000321

.9_960 575.5 .OOl7S .0_36_

.95237 57_,5 .00]_9 .0_03f5 ,OCI&8 .000302

.96012 579.5 .00156 ._0031_

,95514 580,9 .00177 ,000362

,952_7 574.2 ,00165 .0003_7

,95514 575.9 .00157 ,000321

,95292 574.9 .001_9 .000305 .00159 .000325

.95_&8 576.9 ,0015_ ,000_15 .00155 .000317

• 95|82 576.2 .00155 .00031 ? *00156 ,090319

.9_239 571.9 ,001_0 *000_07

.95348 575.5 .00156 ,000319 .00157 ,000321

.95237 576,2 .00165 .000337 .00155 .000337

,94960 57_.2 .OOt60 ,000327 ,0_60 .000327

.95182 57_.5 .00158 .00032?

•953_8 575.5 ,00_66 ,_00339

.95237 578.2 .0_159 ._00_2"

.992_7 574.9 .001&3 ,000292 .C0140 .000286

•9_48 577.2 .00155 .000317 ,001_2 *000290

.962_ 580,9 .001_3 .000292 .00]53 .000333

.953_8 578,5 .O01_S ¢000323 ._Q151 °000309

,95735 581.2 ,00t58 .0903_3 .001_9 .0003a5

.95182 577.5 ,00158 ,000_2_ .00_58 ,00_32_

,953_8 576.9 ,0015& ,000315 .0015_ ,000_15

.95458 577.9 .00165 ,000337 ,00162 ,000331

.951Z6 _?_.2 .O0_Z .000290

,95292 57_,9 .00182 ,_00372

.95237 57_.5 .00165 .000_37 *00165 .000337

.9_79_ 572,_ .O0]Sa ,_00376

,94960 57_.5 .00162 .0003_i .00t62 ,00033_

.953_8 574.9 .0010_ .(_O237 .00166 .000_39

.95403 578.9 .00158 *000323

.951_6 57_.2 .00133 .00037_

,9_794 573.5 .00155 *000317

.950t5 573,2 ,001_6 ,000339

.95237 574.2 ,00148 .000302

.9_960 573.2 .00160 .000327 .0n150 ,000327

.95_5_ _76.2 .00258 .000_29 ,0015_ *000323

.9_79_ 571._ ,00_50 ,_O0_t7 ,00194 .00029_

.95735 578.5 .00159 .00032_ .0n175 .000358

.95071 57_._ .00163 *000333 ,00155 ,0003_7

.95]26 _76.9 .0018& .090_7_ .0_185 .000_78

,94960 573.9 ,0018_ *000]76

.95126 57_,2 ,00157 .000321 ,00157 .000321

.9518_ 57_.2 .00155 ,000517

.952_7 575.9 .00]69 *0003_5 ,00170 .0003_7

.950[5 57_.2 ,0018_ .000376 .00183 .00037_

.95126 _7_.5 .00160 .000527 .00150 .000327

.95015 573.9 .00159 .000325 .00157 ,000321

,95_92 575.2 .001'+9 *0003_5 .00138 ,000282

l
!

C

aThermocouple locations for which z _nd/or _ stations are provided axe for models; x and y stations

for these models are measured from model orxglns.

b h meast_red in Bta/ft2-sec-OR,
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 6,00 INCHES - Continued

1. Flat Plate Alone - Continued

(e} M- 2.51; R - 2.82 x 108

Te o R h O
x_ In. y, in, z, in. _, deg T_ t Tw, Nst ho,c N$t, c

(a) (a} (b} (b}

n .9_4_9 _vn,o ,00]72 .nnn _,,i

2r._ ._ .9_?00_ 56(,,0 ,0012] ,0003_6

2R.c 12,? ,9(.700 565,9 ,00153 .O00u2_

2R.C, 4.0 ,9',700 565,2 ,00127 ,0003%2

2A.C *C .9_.869 566.2 .00129 ,_035_

2," ._ -5.c .94869 565.5 ,00120 ,000_32

2'..5 -E.n ,9&700 565,9 ,00126 • DO0"_'_ _,

_c.u .c ,9&644 565,_ ,0012 & ,0003_ , or.12/W ,OOC%_A

_].c ]2,0 ,9(,813 566,'_ ,001 "_9 ,000_6

3_,c .C .9_644 565°9 ,0012_ .0003_ °00131 .000363
2.0 -12. r" .95377 568,5 .00127 ,000352

2.2 12.c .95377 56").5 .00132 • 000_66

12,_ -12. rh .9_644 56a,5 .00129 ,0003_

l?,_ ]2.0 .9_026 566,9 .001_3 .000369

)n,C ],o ,9_531 564,2 ,00123 .0003_I

31.C 2.0 ,9_362 563.2 .00127 ,000352

32.:' 2,_' .9_531 563,9 .00123 ,0009_I ,0.124 .0(_03_a

3P,c 3.0 ,9_64_ 565.2 .00129 ,00035_

32.0 6._ .9_I 554.5 .00133 ,000369

3_._ [,c .9&_18 563.2 .00121 ,0003_6 .00122 °0003_8

_4,C 2,C ,9_305 562.9 .00125 .0003_7 ,0_122 ,000338

%_.C _,_ .9(*_74 563*9 ,0013_ ,00037_ .00129 .000358

)6.C ,_n .94700 56&,9 .00124 .0003_& .(_DI25 .000347

38.2 ,@ .9_18 563,2 ,00121 .000336

_&.C 12,n ,9(*_62 _6_.9 .001_3 ,000424

_2.0 ._ .9_531 563. ¢) .00121 +0003_6

_4.0 .0 ,95084 572,2 ,0012_ .0005_7 .00129 .0003_8

_,D .0 ,94362 562.O ,00121 .000336 ,00119 .000330

52.C .0 .9&_'00 _6A,9 .00128 .000355 ,(_C)I 2_ *00035_

52,[" 12.0 .94_7& 50_,2 .0015_ ,00042_

%_.0 .0 .946_ 56&._ ,00129 °0003_8 °00128 °000_55

:,R. ,q .0 .95409 _69° z ,00126 • 000_49

_R.r9 12,_ n °9509_ _6R.2 .001_2 .0nez_22

36.. % -_.0 .0 #¢700 56&.9 ,00123 ,0003al

_,0 -_,0 ,9a507 56&.2 ,00_19 .000330 ,00127 )000]52

%2,_ -2,0 .9#_6_A _66,9 .00119 .000"_'_0 ,_)0119 .0{%(_ 3"_0

31,_ -3.0 ,94587 _6_.2 ,00121 .000_36 ,0_122 ,0003_8

28.0 -3.0 .g_]_6 _01,5 .00121 ,0003_6

3_.@ -12.0 .94756 565,2 ,00127 .000352 .30128 .00035_

32,C -]?,O ,9 #_6_4 _6_°2 ,00T[20 ,000_33 ,0C_120 °00_333

32.c -12,0 .95038 562,9 ,00123 ,000341 ,00123 ,0003(t I

19.D -12°_ .94531 96_._ ,00126 ,0f_03&_

17._ -11._ *_&_l_ _65.2 .00120 ,000333

16,_ -2._ .9_644 56&,5 ,00123 °000_4] ,00!17 ,000325

17,5 2,5 ,94700 _67°2 ,00119 .000330 ,0010_ .000288

18.5 -2,5 ,9_997 _23.9 ,00122 °000_8

19.5 -2.'_ ,94700 _6_,9 ,00121 ,000336 °00100 .000277

20.') T2.% .951')1 5_7._ ,00120 *000_3 °00132 .000_D

21.5 -2.5 ,9_5_1 _6(.,2 .0012 & ,000_4 .0(_11 l .000300

22°') -2.*) .9_700 ')6_,9 ,0012_ . Oo0_&l .0o12_ • 000_4]

2_,') -2.5 ,947')6 ')65 .') ,00]25 ,0003&7 .00130 °000_6]

24,') -2.5 .9&474 563._ *00121 *000336

36.0 -16.0 .94531 ')63.9 ,001:+I .000363

36,0 -12.0 ,945]] 566.2 ,00119 ,000300 *00119 ,O00930

32,0 -18.0 .941_6 _61.9 ,00130 .000361

32.0 -16.0 ,94305 562.g .00_52 .000&22 .00152 .000422

_2.0 -I_.0 .9_,')31 ')63.0 .00126 .Q00_ .00]20 .O00_9

32.0 -I0.0 ,947')6 ')6') • 2 ,00125 ,000_7

28,0 -1_.0 .94_1s ')63.2 .00123 .0003_I

28,0 -]2.0 ,9a19B ')6] .q ,0012_ ,0003_

26.0 -12,5 .94362 ')62 ,g .0012_ .0002_9

2_._ -II.0 .9_531 ')6.._ .0012_ .0003_,_

22._ -12.5 ,94362 ')62.9 ,0012I ,000336 ,00121 .000_30

20.') -11.0 ,9_926 568.5 .00119 ,0003_0 ,00125 )000)47

_&,0 -I,0 ,9430% ')63,2 ,00112 ,000_11 ,em]08 ,Of)0300

"__.. 0 _,0 ,96207 568,_ .00127 ,o0D_r ? .0_!43 .000397

94°0 5.0 ,94_31 564.5 .001?2 .00C%_6 .0Dl2& .000344

3&,0 6.0 ,9453] _,65 ._4 .00]_6 .yn0177 .0c1%7 .000380

36,0 6,0 .94418 ')63.9 .00133 *O00%&_

_8.0 1.0 .9447& ')63.9 .0012/ ._on%%6 .0"121 .000336

38.0 2.0 ,94')87 56_*_ *DO]Y0 .oo0_')_

_4,0 8.0 ,946_._ ')65.5 ,0015_ , O00,_2z* *0019_ *000427

_4,0 6*0 °94418 565.2 .0013_ ,000_80 ,oo]_6 °000377

44.0 4*0 ,94587 564,5 *00135 *0005/_ .00136 *000377

_4°0 2*0 .94_10 56_,9 .00127 ,0003'_2 .00125 *00C_Zl7

_4.0 l,O ,9_700 566*2 ,0012_ ,0,303_. .0CL08 *000300

aThermocouple locations for which z and/or _ stations are provided axe for model$; x and y stations

for these models are measured from model origins.

b b measured in Btu/ft2-sec-OR.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SHAPES; 6 " 6.00 INCHES - ConHnued

1, Flat Plate Alone - Continued

(fJ M - 3,51; R • 1.62 x 106

Te o R h o
x, in, y, in. z, In. _, deg T_ Tw'

2.C ,0

12.C .0

20.5 ,0

28.0 12.0

28.0 _,.0

2B.0 .0
20.5 -5.C

2_,.5 -5.0

30.0 .0
31.0 12.0

34.0 .C

2.0 -12.0

2,0 12.0

12,0 -12.0

12.0 i2.C

30.0 I .C

31.0 2.0

32.¢ 2.0

32,0 3,0

32.C s.O

3_.0 i .0

3_-.6 2.0

34.0 3.0

36.0 .0

38.0 .0

_4.0 12.o

42.0 to

48.0 .o

52.0 .0

52.0 12.0

55.0 .0

58.0 .0

58.0 12,0

,:, i.. 0 -12.0

3b.0 -8.0

3_,0 -3.0

32.C -3.0

3O.C -3.0

28.0 -3.C

34.0 -).2.0

32,O -12.0

3G.0 -12.0

19.0 -12.5

17.5 -Ii.0

15,5 -2,5

16.5 -2.5

17.5 -2.5

IB._ -2.5

19.5 -2.5

20.5 -2.5

21,5 -2.5

22.5 -2.5

23.5 -2.5

24.5 -2.5

36.C -16.0

36._' -12.0

32.0 -18.0

32,0 -16o0

32.(] -14.0

32.0 -10.C

2B.0 -I_.0

28)0 -12.0

26.0 -12.5

2,.5 -11.0

22.0 -12.5

20.5 -II.0

3_.0 -1.0

34.0 4.0

3_,C 5.0

34,C 6.(]

36.c, 6,0

38.0 1,0

38.0 2,0

44.0 B.C

4+..0 6.0

_4,C 2,0

(,) Ca}
Nst h°, c NSt. C

(b) (b}

.95994 _70&_ * 00068 .(]00328

.95712 568.5 ,00065 .00031,

.95543 567.2 ,00068 ,000328

.955_3 569.5 .00085 .000_I0

.95600 567.0 *0008_ + 000405

.95712 568.5 .00066 ,000318

• 95600 567.0 • 00066 .000318

.955,%3 567.2 °O00bb ,00031_

.95487 567°5 .00067 °000323 .00868 .(]00328

°95600 569.9 ,O0085 .00(]410

°95600 567.5 .00065 °(]00314 .00073 .0OO352

.95769 569.2 .00085 °0D041O

°05882 571.9 .00085 .000410

.9537_ 565,5 .00067 °0003Z3

.95600 568.5 .00077 .000371

.95430 566.% + 00067 .000323

.95261 565. (_ °0007_ .000357

.95430 566,5 .0(]067 ) (](]0323 .00069 .000333

.95600 567.9 .00068 °000320

.95430 567._ ,00085 .000410

.95_18 566.2 .0(]0(}8 • 00(]328 .00(]66 .000318

.95261 565.9 .00068 .C00328 °00065 .08(]314

°95430 506°9 °00076 • 000_67 .08069 .000_33

.95543 567.5 .00085 .000410 .00086 .000"%15

.95318 566.2 ,00085 . (]00410

.95261 566.2 .00077 .000371

,95_30 566°9 .O0068 .000328

°96897 57#4.9 )00078 .000376 .00088 .000_L5

.95318 566.2 .00085 .0(]0410 .0008_ *000405

.95712 568°5 .00071 °0003_2 .00071 .000342

°9537_ 586°9 .00085 °000_:0

)95656 567°q .00067 .000323 .00066 .000318

.90502 572°9 .00067 • (]00523

+9590_ 570°[_ ,0008_ ,000405

.95,30 566.5 .00065 .(]00314

.95656 587.9 .00060 .000318

.95487 506.9 +00067 °000329 .00071 .00(]342

.95543 587.2 .00067 °000323 . (]0067 .000323

.95430 586.9 °00072 .000347 .00073 °00(]352

°94979 563.9 .00058 .(](]0328

.9560[ _ 567.9 . (]008_ .000405 .00085 .000_1(]

.95487 566.9 °(]0087 .000323 .00067 • 00(]323

.951_8 565.2 .0006@ .000328 .00068 .000328

.95318 565.9 )00087 .000323

.95543 567.5 .00085 . (]00410

,95430 566.q .0007_ ._00357

.95_30 566.9 .00085 )000_10 .00085 )000410

+9554_ 567.2 .000157 .0(](]3_ 3

.9723% 577.2 .00066 .(]00318

.955_5 567.5 .00084 .000_0%

.9599_ 570.2 .00084 .(]O0,c_ .0_095 .000,%58

.9537_ 586.5 .COOB5 .000_10 .0_072 .0003_7

.95487 567.2 .OOO71 .000_2 .0_070 )000338

.95656 567.9 °OOO86 .00031_ .0_071 .OOO342

.95318 586.2 .OO085 .000_10

.95430 586.9 *O0074 .00035_

.95487 566.9 .00084 .000_05 .0008_ .000_05

.94979 58_.2 .O0O85 .000_10

.95092 585*5 .O0075 .OOO362 .O0075 .0OO362

.95487 566)5 )00066 .Q00318 .(]C066 .8OO318

.05600 567.5 )00067 .0(]0323

.95261 565*9 .00_88 .000_0

.95035 58_.2 .OO066 .00031_

.952O% 565.2 )00067 .000323

.9537_ 586.2 °0O066 .OO0318

.95148 565.2 .00O68 .OOO328 .OO068 .0OO328

.957_9 588.9 .(]0065 .O00_l, .00(]66 )000318

.95092 58_.5 .C0087 *0OO32? .00O62 .000299

.961O7 _71.2 .00075 .000382

.95487 5_7.2 .(]007_ .OO03.*7 )00085 .00031_

.95487 567.5 .00O85 .000410 .00086 .000_15

.9537'+ 566.5 .OOO73 .OOO352

.95430 566.5 .O0069 .OO0333 .OOO89 .OO0333

.95_87 567°2 .00070 .oo833e

.95800 5_8.2 .O0085 .ooo_1o .OO088 .000_15

.9537_ 568.9 .00085 .o0041c ¸ .OOOB_ .000_05

.9554_ 568.2 .0OO79 .0003_1 .0008o .000388

.953_4 _88.5 .00068 .00032_ .OOOSS .00031e

.95656 587.9 .O8O66 .00031_ .0O056 .O0O2?O

I
PO
0
ro
._-

a'rhermocoupLe locations/or which z and/or _ stations are provided axe (or modeli; x and y itztlons

for these models axe meuttred from model ortgtns.

b h measured in Btu/ft2-sec-°R,
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VAFJOUS PROTUBERANCE SHAPES; 6 = 6.00 E_CHES - Continued

1. Fiat Plate Alone - Continued

(g) M = 4,44; R - 4.38 x 106

Te

x, in. y, in. z, in. _, deg _ Tw, OR ho NBt ho,¢ NBt, c

(=) (=) Co) Co)

2.0 ._ .93660 573.5 °00O85 *000217

12,0 ,C .93824 573.5 .00072 .00018_

20.5 ,0 °93714 572.9 .00070 .000179

28.0 12,0 *93496 572°5 °00103 °000263

2B*C N.O .93878 573*9 .00083 .000212

28°0 .0 .93933 57h.2 .00080 .00020*

20.5 -5.0 ,93824 373.5 °00067 .000171

2N*5 -5.0 .93824 573.2 .00067 ,000171

30.0 ,0 .93714 572.9 °00068 .000174 °00069 .000176

31.0 12,C .93496 372.9 .00102 *000261

3_.0 ,O ,93878 573,5 .00067 .000171 *00079 .000202

2.0 -12.0 .93441 871,9 .00068 .00017_

2.0 12.0 .93387 372.9 .00100 .000256

12.0 -12.0 ,93605 571.9 .00086 *000143

12.0 12.0 ,934_1 572.5 .00099 .000253

33,0 1.0 .93660 572.2 .00065 .000166

31,0 2.0 .93496 571.5 .00073 .000187

32.0 2.0 .9371_ 572°5 °00080 ,000204 °00082 *000210

32+D 3.0 .93878 574.2 .00083 .000212

32.0 6.0 .93714 373*2 .00086 .000220

34o0 1.0 °93605 572.2 *00070 *000179 *00066 ,000169

34.0 2°0 .93551 572.2 .00073 °000187 .00071 *000181

34.0 3.0 .93660 572.9 °00071 °000181 .00061 .000156

36.0 .0 .93824 573.2 .00071 .000181 .00072 .0001B4

38,0 .0 .93b05 572,2 .00070 .000179

44,0 12.0 .93168 570.5 °00103 .000263

42.0 .0 .93714 572.9 .00070 .000179

_4°0 .0 .94917 580,2 .O00e9 .000176 .00074 .000189

48.0 0 .93605 571,9 .000B0 .000204 .00078 .000199
52.0 :0 .93988 574.2 .00069 °000176 ,00070 °000L79

52._ 12.0 .93277 570.9 .00099 ,000253

55.0 .0 .98878 373.5 .00072 .000184 ,00071 *000181

58.C .0 .94534 577.9 °00053 ,000133

58.¢ _2;0 ,93824 574.3 ,00103 °000263

4_,0 -12.0 ,93769 572.2 .00058 *000148

36.0 -B°O .93988 573°9 .00088 °000148

3_.0 -3.0 .93769 572.9 ,00070 .000179 ,00076 °000194

32.0 -3.0 ,93824 573.5 .00067 *000171 ,00068 .000174

30.0 -3.0 ,936b0 572.2 ,00062 ,000158 ,00063 *O001bt

28.0 -3.0 .93277 569.9 ,00070 .000179

3_,_ -12.0 .93933 573.5 °00055 .000141 .00056 .000143

32._ -12,0 *93878 573.2 ,0006_ .000164 ,00065 *000166

30,_ -12.0 .93496 571.2 .00064 .000164 .00063 .O0016t

19.0 -12.5 .93496 570°9 .00059 *000151

i7.5 -11.0 .9382_ 572.9 .O005B .000148

15.5 -2.5 .93551 571.9 *00064 .000164
16*5 -2.5 ,93603 572.2 *00068 ,00017_ .00067 ,000171

17.5 -2.5 .9371_ 572°9 .00067 .000171

18.5 -2.5 *93955 586,5 °00061 .000156

2_),5 -2,5 =94206 575.5 *00063 .000161

2_*5 _2.5 ,93605 571.9 .00064 *000164 *00052 *000133

22.5 *2.5 ,93660 572.5 °00079 .000202 .00078 ,000199

23.5 -2,5 .93824 573.5 .00080 *00020_ .00087 .000222
2_.5 -2.5 ,9353] 371.9 .00072 ,O00184

36.0 -16.0 ,93824 372.9 .00034 .000138

36,0 -12.0 .93769 $72.5 °00058 ,0001_8 .00058 °000148

32.0 -18,0 ,93387 570.2 .00058 ,000148

32,0 -16,0 .93223 571,5 .00073 °000187 ,00073 °000187

32.0 -1_.0 ,93824 572,5 .00038 .000148 .00038 .000148

32.0 -10.0 .93878 873,5 .00064 .Q_OI64

28.0 -14.0 .93603 571.5 .00058 .000148

28.0 -12,0 .93332 970.2 .00064 .000164

26.0 -12.5 .93551 571.2 .00058 .000148

24.5 -11,0 .93714 572,2 .00053 .000135

22.0 -12°5 .93_96 371.2 .00064 .0001b_ .00064 ,000164

20.5 -11.0 .94152 574.9 .00059 °000151 °00060 °000193

34.0 -1.0 .93332 570.2 .OODbl .000156 *00053 °000135

3_.0 _,0 .94370 577.2 ,00073 .0001_7

34.0 5.0 .93769 573.5 ,00085 .000217 .0007_ .000189

3_.0 6,0 .9382_ 573.9 ,00085 ,000217 ,00087 °000222

36.0 6.0 .93660 573.2 .00090 *000230

38,0 1.0 .93660 572,5 ,00073 .000187 .00072 .000184

38.0 2.0 .93769 573.5 ,00070 .000179

_.0 8.0 .93878 574.5 *00094 .000240 °00096 .000245

_4.0 6,0 °93714 573.2 ,00079 ,000202 .DO_?_ .000199

_.0 4.0 °9382_ 573.9 ,00070 *000179 .D0071 *000181

_4.0 2.0 ,93660 972°5 .00083 .000212 ,O00BD .00020_

_4.0 1,0 .93878 573.9 .00068 .00017_ .0D05_ .000138

aTherrnocc_ple locatlone/or which = and/or _ ltittt_l are provided are for modell; • _md y M.aUorm

for theae mode|a are measured from mode] orlgtim.

b h meuured tn Btu/ft2-=ec-OR.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 - 5.00 LNCHES - Continued

r

l y, In.

.C

.0

-5.0

-5.0

.0

12.0

-12.a

12._

-12.D

12.0

1,0

2,0

Z.O

3,¢

6.C

1.0

2.0

3.0

,0

.0

12.0

.0

.D

.0

12.0

.0

.0

12.0

-12_0

-S.O

-3.0

-3.0

-'%0

-3.0

-12.0

-12.0

-12,(]

-12.5

-11.C

-2.5

-2.5

-2.5

-2.5

-2.5

-2.5

-2.5

-2 • 5

-2.5

-2°5

-16,0

-18.0

-14.0

-I0.0

-14.0

-12°C

-12.5

-Ii.0

-12.5

-i .0

5.O

6.0

6.0

I.O

2.0

B.C

6.0

_.0

2.0

x, in,

2,o
12,0

20.5

28.0

2_ .0

28.0

20.5

2_.5

31.0

3_.0

2.0

2.O

12.0

12.0

30.0

31.0

3_.0

32.0

32.0

34.0

34.0

34°0

35.0

38.0

44.0

42.0

48.0

52,0

52.0

55.0

58.0

58.0

_4.0

36.0

34.0

32.0

30.0

2a.o

3_.o

_2.c

3C.0

Zg.O

17.5

15.5

16.5

17°5

18,_

10.5

2C.5

2&.5

22.5

23._

24._

32 .o

32.0

32.0

28.0

28.C,

26.0

24,5

22,0

3a.c

34.0

34.0

3_.0

36.0

38.0

38.0

44.0

_4.D

z, In _, deR
Nst I "o,c j NSt,c

! lbl
• 000213 i

• 00026_ I

.000192

.000%22

.Cnt7]O

,0_C, 192

.000195

°000199 °00095 .0001_9

.000250

.0002_6

,000195

.000271

.000177

.00027t

.0002_2

.000206

• 00022t °00063 ,000228

.000225

.000235

°0002_2 .00065 °000235

• 00(]228 .00059 .000213

.000199

• 000221 .00062 .000224

.000206

.000318

°000228

• 000206 .00055 ,000199

°000199 ,00055 °000199

.00030_

°C002_0 ,0005_ *000203

.000231

.00030_

,000177

.000177

•000199 °00061 .000221

.00015_ .00052 .000188

°000199 ,00056 .000203

,000192

.000181 ,00051 .000184

• 000177 .00051 .00015_

.000177

*000177

.00017_

.000192

• 00018_ .00051 .O001B_

.003221

• 000181 !

.00_199

,ooa_21

• 000221 1

• 000154 .00050 ,000151

• 000199 .o_n62 .00022_

°000192

.000166

._00177

•UOOI4fl °00042 .000152

.000_77

.000_77

,0_D0163

.000177

.000166

• 000137 .00049 .000177

.000188

.000268

.000228

,000235 .000_8 .0002_6

.000235

•000228 .00062 .00022_

o0C0199 [

•000255 I .00075 °00027!

.0C0235 1 .0006_ .000231
.0C0206 .00058 .000210

.C, OOIgg .00052 ,000185

!

i I

aThermocoupte locations for which z _xl/or _ 5taOons are provided are for models; x _md y stations
for tbe_e models are measured _rom model orlgins,

b h measured in Btu/It2-sec-OR.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 INCHES - Continued

1. Fial Plate Alone - Concluded

(i) M . 4,44; R . 2.08 x 106

Te

x, In. y, In. z, in. _, deg 'I_ Tw' OR h° Nst

(a} la) (h)

?.o .o

12.o ._

20.5 .o

2A.o I?.0

2_.5 -5.P

24.5 -_.C

3O.0 ._

31.0 12.0

3_.0 ._

2.O -12.0

2.O 12.0

12.G -I?.0

12.0 l?._

30.O ].C

31.0 2.O

32.O 2._

32.O _.0

32.O 6.O

34.C 1.0

3_.0 2.0

3_.0 _.0

36.O ._

3A.C .0

4_.0 12.0

42.0 .o

_8.0 .0

52.0 .0

52.0 12,0

58.0 .0

58.O 12.0

_.C' -12.0

36.0 -_.0

3_.0 -3.O

32.0 -3.O

3O.O -_.0

3L..O -12.0

3O.0 -12._
17.5 -11.0

15.5 -2.5

16,5 -2.5

1_°5 -2.5

19.5 -2.5

2O.5 -2.5

22.5 -2.5

23.5 -2.5

2_.5 -2.",

36.O -]6.O

36.C -12.0

32.0 -16._

32.O -14.0

32.O -I0.0

2_.0 -I_*. 0

2_.0 -12.0
24.5 -11,_

2_._ -11.0

3_*.0 -1.0

3_.C 5.O

_4.0 6.0

_.0 6.O

38.O 1.0

3_.0 2.O

_4.0 6.0

_.0 2.O

4_.0 1.0

ho,c NSt, c

(h)

.937_9 570.9 .oonso .OOn_71

.936_9 570.2 ,00D51 ._00277

,9336_ 569.2 .00_63 .0_03_2

°938O3 57l,? ,0_051 .000777

,936q4 %70,2 ,000_0 ,000217

.93639 569,9 ,00050 ,000271

.93639 569,9 ,000_0 .00n217 .Ooc_l .00022_

,93_76 569.q ,n0079 ,000_29

.93v_9 570._ .00051 .o00277 .hoo6_ ,_no_?

,9336_ _6flo% ,00053 .000288

,93q2_ 570,2 ,00_80 .000434

,93_7g 568.5 ,OOOq6 ,00D250

°93420 569._ .O0_Tq °000#*29

.9358_ 56q._ .000_0 .n00217

.9347a 568.9 .0O052 ,000282

.93639 569.9 .00040 .000217 .D?_a3 ,09_23_

.99858 571.9 .o00a7 *000255

• 9569_ 570,5 °00053 ,000288

• 93584 569°$ °00052 °000282 ,00050 .000271

o95_74 5S9)2 ,00059 °000288 ,OOOq8 °0002S]

.93699 570,2 .00D51 °000277

°99694 570,_ ,00046 °000299 .OOe_5 .00C2_4

°9952q 569,2 ,00052 *000282

.9909_ 567.5 ,00067 *00036_

°99694 570,2 °O00_fl ,000261

,94S&_ 577,2 *00069 ,000266 ,00055 °000299

,93586 569,5 ,O00&8 ,000261 °O00&6 .0002_0

,9_915 _71,5 °000_0 ,000217 .OOO_l °00022_

°991_5 567.9 °00079 *000429

,94_16 575°5 ,00052 ,000282

°93769 571,5 ,00079 ,000_29

,99529 568°5 *00039 .000212

.93S09 570#5 ,0004_ ,000299

°9969& 570.2 ,000_4 °000239 °00049 .000266

°95749 570,5 ,00_50 °00027] ,00051 ,000277

,95529 569°5 ,00C4_ °000299 °00045 ,0002&_

,9_749 _70,2 °00048 °00026| ,000_9 ,00e266

.95510 567,2 ,00039 .000212 ,00038 °000206

,936_9 569,2 ,00099 ,000212

°9_74 568.9 °000_0 )000217

.99529 569,2 °00052 .0002fl2 ,0_052 .000282

,96161 585,2 ,000_7 ,000255

°93699 569°9 ,00052 °000282

.94078 572.5 .00052 .000282

.9958_ 569.2 .000_0 ,000217 .00C38 ,000206

,937&9 970°5 .O00_b ,000250 .00056 ,000293

,93474 56S°9 .000_6 .000250

°99699 569°2 ,000_6 .0002_0

,93584 569.2 )00C4_ °000299 ,000_4 °000239

e99_65 567._ ,000_5 °000190 .0_035 o0001_0

o99584 56S°9 )O00a6 °0002_0 °000_6 °00_2_ 0

,9969& 569,9 *00046 °000250

,93565 567,9 ,00046 .000250

°93145 566.g °00046 °000250

#95_20 568°2 °00038 ,000206

• 9_96fl 57],5 o_O0_fl °000261 ,_0_9 .hOe266

o9_55 567°5 ,00050 ,000271

o997_9 570°9 °00051 °000277

.93769 570.9 °0005_ ,Q00293 ,0m058 °000315

°9_SB& _70°2 .00053 ,000288

°99504 _69,9 ,0005] ,000277 .00051 ,000277

o957_9 570°5 ,0S060 ,000217

°99803 571o2 ,0005_ ,0C02_9 ,0_055 *000299

°99699 570,5 .00053 °0002£8 oO_O_P *_0_282

.99803 571.2 ,00C_6 *000250 ._00_7 .000255

°99699 570.2 .00_50 ,0D0271 ,O pC& 7 .C0C25_

•93858 57[°2 .00050 ,000271

aThermocouple loc_ttons for which z and/or _ stations are provided are for models; x and y stations

for these models _.re measured from model ort_ns.

b h measured in Btu/ft2-sec-OR.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 0 = 6.00 INCI£ES - Continued

2. 2-inch by 4-inch rectangular stiflener

(a) M = 2.65; R - a.ou x 106

x, in. y, in. z, in.

ZoO *0

12.0 ,0
2O°5 ,0

28.0 12,0
28.0 4*O

28.0 .O

20.5 -5,0

24.5 -5+0

30.e .0

31.0 12.0

34.£ .0

2.0 -12.0

2,0 12.0

12.0 -12.0

12.O 12,0

30.0 i*O

31.0 2,0

32.0 2)0

32.0 3,0

32.0 6.0

34*0 1.0

34.0 2*0

34.0 5.0

36,0 .0
38.0 ,0

44.0 I2.0

42.0 ,0

44.0 ,0

45.0 .0

52.0 .0
52.0 12.0

55.0 ,0

58.0 *0

58.0 12.0

44.0 -12.0

36.0 -8.0

36.0 -3,0

34.0 -3,0

32.0 -3.0

30.0 -3,0

28.C -3.0

34.0 -12,0
32.0 -12,0

30.0 -12.0

19.0 -12,_
17.5 -tl.O

15.5 -2._

16.5 -2.5

17.5 -2,5

18.5 -2._

19+5 -265

20.5 -2.5

21.5 -2.5

22,5 -2.5

23.5 -2.5

24,5 -2,5

36.0 -16.0

36._ -22.C

32._ -18.0

32.0 -16.0

32.0 -14.0

32.O -10.0

28.0 -1_,0

28.0 -12.0

26.0 -12.5

24.5 -11.o

22,0 -12.5

20,5 -11.0
2.0 14.0 2.00

2.0 12.0 2.00

2.0 12.0 I .O_

2.0 5.5 2.0C

2,0 3.0 2.00

2.0 1.5 3.00

2.0 t.5 2.00

2.0 1.$ 1.O0

1.0 12,0 4.00

t.O 3.5 4,00

1._ 1.5 4.0014.0 2.00
_0 12,0 3.00

,0 12,0 2,00

•O 12.0 l.OO

.0 5.5 2.00

.O 3,5 Z.oo

•0 1.5 i 3,00

.0 1.5 2.00

.0 1.5 1.0o

1.0 .0 3.00

1.0 .0 2.00

1.0 .0 i 1.0o

t, deg

t.)

Te h

'rt Tw' OR h NSt h c NSt,c ]_

_b) tb}

,95a41 589.2 *00268 .000379 .9_

.97363 604.9 ,00375 .000531 I*ZI

.99231 620,_ .00510 ,000722 h?9

.91267 559.2 .00187 .000265 ._6

,96430 585.5 • 00056 .000082 .20

.98791 _99.5 • 00045 • 000061 .|4

.99t21 621.2 *00515 ,000729 1,71

1,02141 651,9 ,00811 ,001148 2.69

.96759 588.2 * O00T9 *000112 .000St ,000116 .25

.91377 562.2 *00246 . OOO348 .02

.95880 588.9 *00230 *000326 .00230 *000326 ,74

.95121 590,5 *00503 .000429 1.01

.95366 588.5 *00276 .000391 *80

.96155 597.9 .00378 .00059_ 1.2G

• 96430 598.5 .00375 ,000331 1.20

,96375 _'86.2 ,0@084 ,000129 .29

.95606 582.9 *00131 .0001i5 *4&

.95770 _84*9 , O01_'k ,000221 ,00156 ,000221 .97
,95606 365,2 ,00172 ,000243 ,SS

,93903 57_.5 *00199 ,000282 ,69

.95880 991.9 .00296 ,000562 ,00;[61 *000369 .86

.9_96 588.2 *00264 .000374 .00265 * 000375 .90

.93166 506.5 *00273 *000369 ,94

.94727 58_.9 .00305 *000432 .00306 ,000433 1.03

.95663 579.5 .00542 ,00041a .00373 *_0528 1.12

.91981 576.5 ,00324 .000441 1.08

.9291_ 57_.2 ,0_34& *000490 * O03T& *000532 1,11

.93793 983.2 ,0_322 ,000456 ,00329 * 000460 1,11

.92750 573.9 *0034_ .000408 .0034_. , oeo_07 1.13

,931_ 581.5 ,00536 ,0004T6 ,00336 ,0_476 1,14

,92005 575.9 .00309 .000*37 1.02

.95134 576.5 *0_565 ,000'411 ,00344 * 000487 1.17

.94013 581.9 .00330 .000478 2*_S

,93464 579.9 ,00307 .000435 .97

.91981 571.2 .00395 *000556 1.24

.92640 372.9 ,00323 .000937 I.P2

.92750 567.9 .00164 * 000232

.9_606 360.2 ._272 .0003i4 *00_68 *000301 *it

.96045 58T.2 ,_169 .0@0239 *00171 *000262 .56
,95935 583.5 *00098 *000159 .00093 ,0001_2 .3;_

,97328 592,2 * 0_062 .000088 .21
.91322 565.9 .00353 .000500 .00355 .060502 1,10

,91102 062,5 ,0@291 ,000412 *00291 *000412 ,91

.09999 552.9 .00225 .000318 .00219 ,000310 .TO

,96869 6O6.2 *00503 ,000715 1.60

,97638 809*2 ,00456 ,000&49 1,31

,9807T 611,2 *00451 * 000658 1,49

• 98297 612,2 .00414 .000586 ,00410 *000580 1,42

• 98517 614,9 ,00472 ,000868 .004A3 *000627 1,3"/

1,0142"/ 632.9 *00_31 *000610 .00500 *000708 1.39

.96846 618.5 *0031_ ,000726 ,00478 10OO672 I_71

,99505 623,5 ,00535 ,000757 .00501 i _0./09 1,72

.99450 623*9 .0055& .000787 = 00949 ,000777 1,05

1,00000 652,2 .00593 .000783 ,003a3 *000749 1.83
1.00933 656*9 .00649 *000913 .00636 *000900 2.0./

1.01977 650,2 ,00767 ,001086 2,41

.92989 575*2 • 0034;* .0004|? 1.09

.91212 566.2 .00_2 .000312 .00360 .O00_I0 1.1_

,92./_0 575.2 ,00391 .00049? 1.17

• 92475 5./8,9 * 00346 .000490 *00346 *000490 1.08

.92860 575.9 *00510 .000439 *003|6 *000447 1,03

.3093./ 557.9 *00208 .000294 .66

.93464 590*2 .00386 *000_46 1,2(,

,90_98 55_.9 .00173 .00024_ .57

• 9_,617 582,9 .00278 *000393 .92

1.01098 654.2 *00875 *001238 2,93

.97305 618.2 *O0519 .000"/'35 .00334 .000736 1.69

.98297 616,5 *00501 , O00T09 .0049./ ,000705 1*65

• 98517 599,2 I .00054 .000079

.99011 &02,2 I .00055 .000078

.99231 603.9 *00059 ,000084

.97912 595*2 .00045 .000064

.9./858 594,9 .00050 * 000071 .00049 * 000069

.97967 594,5 ,00029 * 0000'_1

.98187 596*2 .00031 .0000"%4

.98077 595*5 .0_035 ,000050

.94288 589.5 .00460 *00065].

.9_.C68 588,Z . O0_.T9 • 000678

.9_013 595,2 *00456 .00064_

1.00054 631.2 .00_75 ,00081.4

1,0027#* 639,9 *00785 ,00].111

1.00604 634.9 .0_609 .008862 ,00_24 *0O0803

1.00164 630.9 .00566 .000806

.99&15 63]*2 .006"73 ,000953

1,00000 642.2 .006|8 ,000073

1,00054 643.9 .00941 *001332

.99340 638.9 .00638 .000903 . OOf_O *000934

.99540 626,9 ,00617 ,000873

,92695 587,2 ,00134 .000190

.94178 574.9 .00038 ,000123 .OOO77 .000109

.94727 576,2 *00075 .O00L06

aThermocouple IocztlonB for which z and/or _ stationB are provided are [or models; x and y stations for theH

models are measured from model origins.

b h measured in Btu/ft2-sec-°R.
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TABLE V. - BEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 " fi.O0 iNCHES - Co,tinued

2. 2-inch by 4-inch rectangular stiffener - Continued

(b) M - 2,65; R I 2.54 x 10 _

Te h

x, in. y, in. z, in. _, deg T[ Tw' oR h NSt h c Nst,c

_,0 .0 .99955 §85.9 *00209 *000443 ].04
[2.0 ,0 .97395 598.5 *0027& *000598 ].36

20.5 .0 .99279 613.9 .00356 .000776 1.75

28,0 12,0 *91277 556.5 *00146 *000316 *66

28.0 4.0 .96564 582.2 *00062 ,000092 ,21

2B.O ,0 .91171 39].9 *00039 *000082 ,19

20.2 -5*0 .99279 616.5 *00901 .000831 I*A3

24.5 -5.0 1,02216 662*9 *00373 *001250 2,60

30,0 ,0 .95844 579,2 ,00069 ,000150 *00072 *000157 .34

31.0 12.0 *92466 220,2 *00187 *000408 ,91

3_.0 .0 .953_5 56].2 *00170 .O00366 .00176 .0003e4 .69
2,0 -[2,C .95678 586*2 *00222 *000484 1.08

2.0 12.0 .95899 285.2 ,00203 *000443 h01

12.0 -12.0 *96287 591.5 ,00277 *000606 1.24

12.0 12,0 ,96620 393*2 *00267 *000582 1.33
30.0 1.0 .95567 377*5 .00071 *000155 .32

31.0 2,0 .96846 974*2 *00101 ,000220 .90

32,0 2,0 .95013 577,9 *00121 *000264 ,00121 *000266 ,65

32.0 3.0 .9501_ 577,2 .00141 *000307 .71

32.0 6.0 .93572 569,2 *00166 *000362 .82

34.0 1.0 .95*0] 382.5 *0020k *000442 *00203 *000443 .99

3_.0 2,0 .95068 580+9 * 00196 *000427 *00196 *000_2_ .92

)A.O 3.0 .96?36 578.9 ,00205 *O00k6? ]*00

36,0 .0 .96516 578*9 *00221 *000697 ,00230 *000202 ].14

38.0 ,0 .93572 573.9 *00246 • 000536 *00287 * 000626 1.19

44.0 12.0 .9202] 364.2 *00234 ,00033_ 1.22

42.0 .0 .92963 569,9 .00248 ,000541 *00287 ,000626 h20

44.0 ,0 .95738 376.5 *00248 *000341 *00251 *000567 |.15

48.0 .0 .92685 568,2 *00243 *000334 *00244 .000532 1.18

32.0 .0 .93018 570,2 .00248 *000541 *002*8 o000341 1.20

32.0 12.C .92852 269*9 .00233 *000508 1.13

33.0 ,0 °93073 570,9 ,00256 *000598 .00255 .000356 1.26

3B*O .0 ,939_0 575.9 .00246 *000536 hte

58,0 12.0 .93517 272.2 *00221 *000482 1.07

44.0 -12.0 .92021 565.2 *00287 ,000626 1.57

36.0 -8.0 .92519 567.2 *002§6 *000538 1.21

36.0 -3*0 *92963 563,9 *O009T .0_0212

34.0 -3.0 .95123 580,9 ,00]92 *000_19 *00202 ,0004_0 .93

32,0 -3.0 .95290 378*3 *00132 *000268 *0013] ,000290 .60

30.0 -3.0 *95]79 575.2 *00077 *000166 *00069 *000120 .37

2B.0 -3.0 *9?392 387*2 *00046 *000100 *22

34.0 -12.0 *91577 561.9 *00260 *000367 *00262 *000571 1,1?

32.0 -12.0 *91242 558*2 *00217 *000673 *00218 *000675 .97

30.0 -12.C ,90026 548*9 ,00182 *000397 ,00176 *00038a *B5

19.0 -12.2 .97007 299*2 .00339 .000739 1.65

17.2 -11.0 *97617 602.2 .00326 *000711 1.97

13,3 -2.5 .97949 605.9 *00310 .000676 1.50

t6.3 -2.5 *98171 60h.9 .00311 *000670 .0030_ *000672 1.32

17.5 -2.5 .98448 607.5 *00326 *000707 .00287 *000626 1.61

18.5 -_,_ 1.01385 622.2 .00329 *000717 [.06

19.3 -2,5 ,9889] 611.2 .00335 .000770 *00322 .000702 1.71

20.3 -2.5 *99226 616.2 *00362 *000709 *00372 .000B11 t.76

21.3 -2,5 *99201 616.2 *00383 *000835 *00_75 *0008]8 1.87

-2*3 1.00000 619.5 .00401 ,000874 ,00392 .000855 1,9622.5

23.3 -2.5 1,00941 628.2 .00451 ,00098_ .00455 ,000992 2.19

24,5 -2,5 L,02050 641,2 .00550 *001199 2.67

36,0 -16.0 1.20,93073 569.9 *00_50 ,0005_5

36.0 -12,0 *91411 563°3 .00282 .000615 *00280 .000611 1.34
32.0 -10.0 .92907 969.9 .00259 .000365 1.22

32.0 -16.0 *92907 969.9 .002_8 *000541 *00249 ,000543 1.18

32.0 -14,0 .92907 568.3 .00225 .000491 *00230 .000502 l*OB

32,0 -10.0 .90968 353,5 .00158 ,000345 .75

2e.o -i_.0 .93_50 %_3.2 .002_ .oo06_e 1.26

28.0 -12.0 .90524 550.q .00127 .000277 .60

26.0 -12.5 .96659 576.2 *0020_ *000_A_ *90

24.5 -I|*0 1*00997 646.2 .00620 *00|_52 2.9_

22.0 -12.5 .97651 605.5 .00_90 .000830 .00388 .000846 ].74

20.5 -11.0 .98503 609.5 .O0366 .00079_ *00363 .000792 1.70

2.0 I4,C 2.00 ,9994_ 602,9 *000_1 .000089

2.0 12.0 2.00 1.00221 60_.2 .00039 *_00083

2.0 12.0 1.00 1.004_3 605,9 ,00039 *00008_

2*0 5.5 2.00 .99279 298°3 ,0003_ .00007_

_.0 3*0 2.00 .99390 59e.9 .00032 .000070

2.0 1.3 _.OC .9916e 296.9 .0_021 .0000_6

2.0 1,5 2,_0 .99722 600,2 *00020 ,0000_

2.0 I,5 1.0o .99501 599.2 *00026 .000037

1.0 12.0 _.00 .95068 387.2 *00393 *000731

].0 3*2 _.00 .9679_ 3e5.2 .00_5 .0oo75_

].0 1.5 6*00 .9679] 506.2 *00329 .00078_

• 0 14.0 2.00 1.00609 633.5 .00362 .000789

.0 12.0 3.00 1.00594 652,5 *00562 *001226

.0 12,0 2,00 1.00941 628.3 ,00429 .000936 .00439 ,000937

,0 12.0 l.O0 1,00775 625.9 ,00404 ,000881

.0 5.5 2.00 1,001]0 624,5 ,00457 *000997

.0 3.5 2.00 1.00463 627*2 .00477 .001040

.0 1.5 ).00 1*00277 634.2 *0069_ *001511

,0 1.5 _.00 ,99612 626,2 .00_81 .001049 ,00_93 ,001075

.0 1.5 1.00 *99722 620.2 *00431 *O00940

1.0 ,0 5,90 .9423_ 5_1,5 *0009_ .000212

t.0 .0 _.00 .93622 377.9 .00033 *000116

1,0 ,0 [,O0 .96176 280.9 *00064 *O001kO

_Thermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these

models are measured from model origins.

b h measured In Btu/ft_-sec-°R.
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TABLE V + HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 600 INCHES - Continued

2. 2-inch by 4-inch rectangular stiffener - Continued

x, in y, in z, In, J, dog

(_) (a)

(C) M • 2.65; R . 1.26 x 106

Te

T_ Tw, OR h Nst

/b},

.96570 586.0 .0010_ .000_56

.97953 597.5 .00150 .000657

.99778 611.2 .00200 • 000876

.9311+0 564,2 .00081 ,000355

.99336 598,2 .00019 ,000083

.99778 s11.9 .00212 .000929

1.02323 638,5 .00317 .001389

.97344 587,2 .00033 .000145

.9Z698 565.5 .00096 .000421

,96625 582,9 .00094 .000412

,96238 585,2 ,00108 ,000473

,9640_ 585.5 ,00109 ,000z+77

.96957 592.5 .00149 • 000653

.9723_ 592.9 ,00143 *000626

• 97068 585.2 ,00033 ,000145

.96293 281,5 .00(_43 .000188

.96349 582.5 .00055 .000241

,96293 583.2 .00074 .000324

.9_910 525,2 .00091 .000399

.96625 587,_ °00097 ,000_+25

.96238 584.5 .00107 .000&69

.95851 58_.2 .00112 .O00W91

.95685 583.2 .0012_ • 0005_3

.94855 577. r_ .00195 ,000591

,93251 568,2 ,0012T ,000556

,9_2_6 57_.2 .00]36 .000596

.95076 280.9 .OOl6& .00071_

,9_081 572.9 .00139 .O00b09

,9_468 57&,9 .00135 .00059I

,9_I36 521,q .00110 .000_82

• 9_t*6_ 575.2 ,00197 • 000600

.95298 580.2 ,00136 • 000596

.94744 575.9 _ .0011I • 000_86

.93417 569,5 l .00172 • 00075_

,90001 574.2 *00140 ,000613

• 93583 566._ .00060 .0_0263

,96293 _84,_ .00098 .000429

,9661_0 58a+.9 ,00070 o00030_

,96736 583.9 .00035 .000153

,98783 595,_ ,00027 .o00115

.93030 567,2 .00145 .00063_

+(I_808 504.5 .0011 t¢ • 000_99

• 91591 557.2 .00096 ,000421

.97621 598.2 .00191 .000837

.9817_ 600.0 .00178 .000780

.98561 b02,5 ,00178 .000780

,98783 603.9 .00178 .000780

,99114 607,g .00185 .000810

1.02{346 6_5.9 .00180 * 000788

.99502 609.9 ,00207 .000907

l. O01tO 613.5 .0020_ .000898

,999z_& 6|3.2 ,00210 *000920

1.00276 e15,5 .00240 .001¢51

l,OllOb 623*2 ,00272 .00]191

1.02127 636+5 .00315 *001380

°94578 575.2 ,00131 .00057&

.9256_ 267.5 .00155 .000(>79

,9_246 57&.2 ,00142 .000{>2?

.90+357 57_.9 .00113 *000_95

.94302 524.5 .00125 .0005_8

.92808 562.5 .00093 .00040 _

,94136 573,9 .00I_7 .0006Q_

.92089 557.2 .00070 .000307

.95298 577.9 .00092 *000_03

1.01|06 630,2 ,00372 ,0016_0

,97597 600,5 .00208 .oOogl i

,99059 607.5 ,00211 ,00092_

1.01438 612,2 .000_5 .000110

1,01659 6|3.2 .00023 .0001(_ 1

1.00663 607.2 .00025 .000110

.96515 59_. _> ,00179 ,0007_+

.96401+ 290.2 ,OOIR q* °000828

.96_0_ 590.9 .001_0 .00C7_

1.01106 67_,5 .00239 .0_i047

1,00885 626.9 .00335 .001_67

1,01_93 625._ .002_ .00106o

1.o1_ 526.9 .0020_ ._009_2

1,00663 621.2 ,00267 .C01170

1,009_,5 629.5 .00266 ,001165

1.00608 630._ .0030_ .0t16_2

1.00221 b19.2 .00264 .00_1!:6

1,00663 620.9 .00226 ,0009_©

.97068 586.9 .0o01, % , _%(_02 !0

.983_5 593,_ .00025 .OeOl:O

.98727 59_.5 .00n30 .n0013_

20 :o°
12.0

205 :g2B.0 12

2_.0 .o

20.9 -2.0

24.5 -5.0

30.0

3_.0 .0

2.0 -12.0

2.0 12.0

12.0 -12.0

12.0 12.0

30.0 I._

31.0 2.0

32.0 2.0

32.0 3.0

32.0 6,0

34.0 1.0

34,0 2.0

3'+.0 3.0

36.0 .0

38.0 .0

40+.0 12.0

_2.0 .0

_,0 .0

_8.0 .0

52.0 .0

52.0 12.0

55.0 .0

58.0 .o

58.q 12.0

4_.0 -12.0

36.0 -8,0

36.0 -3.0

3_.0 -3.0

32.0 -3.0

30.0 -3.0

28.0 -3.0

3_.0 -12,0
32.0 -12.0

3O.0 -12.0

19,0 -12.a_

17,5 -II.0 [

15.5 -2.5

16.5 -2,5

17.5 -2.5

1_.5 -2.5

19.2 -2.5

2g.5 _2.5

21.5 *2.5

22,5 -2,5

23.5 -2.5

2'_.5 -2.5

36.0 -16,0

36.0 -12o0
32.0 -i_.0

32,0 -1610

3_.0 -I_.0

32.0 -I0.0

28.0 -1_.0

2R,O -12,0

26.0 -12,5

24.5 -II,C

22.0 -1_,5

20.2 -II,0

2 .o 12.0 2.0c

2.0 12.0 I .O n

2.0 5.5 2.00

I.O 12.0 4.0 n

1.0 3.5 _,.00

1,0 1,5 [ _.0_

.o 1_,o ?.oo

.o 12.0 3.00

.o 12,o 2.0,3

.0 12,0 _ .00

.o 5.5 _.on

.0 3._ 2.0c

.o I. S 3 ._o

.0 1._ 2,00

._ 1.5 1.OC

1.o .o ....
1.0 .c _ .e,_

h

hc Nst,c

j 1.02
1.61

i 2.04.00

2.0_

3.3_

.35

.90

.0009_ .000_12 .99

1.00

1.07

.35

.00055 .0002_1 .59

.93

.00103 .000_$i i,I0

i .o9io7 .000_69 1.05
1.12

.0012_ .000543 1.27

1.23

1.33

,00167 .000732 I._

.00138 .000605 i*_8

.001_5 .00059I i._

1,09

.20136 ._00596 1._C

1.09

1.70

1.39

,0_107 .000469 .99

.n0071 .000311 .80

,36

.2B

.00147 .oooe_ 1.51

.0011_ .000_99 1.15

.00090 .000394 .92

1.93

1.7_

1.68

.00175 .000?57 1.91

1.95

1.9+

2.09

.0021_ .000937 2.05

.0020_ +000894 2.06

.00230 .001008 E._5

,o0265 .001161 2.69

5,21

1.39

.00153 .000670 1.57

1.39.

.00113 .000_95 1.06

.00130 .000569 I._

1.63

.90

3,76

.0c212 .000929 2.0_

,00209 ,000916 2.11

.00239 .0C, 10_7

!
t

I_Therrnocoup/e locations for which z and/or J stations are provided are for models; x and y stations for these

models are measured from model origins.

b h measured In Btu/ft2-see-°R.
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TA,qI.E V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 * 6.00 INCHES - Continued

2. 2 Lnch by 4-inch rectangular stiffener - Continued

(d) M = 3.51; R = 4.00 x 106

Te

x, in. y, in. z, in. J. deg T_ Tw, OR h
h

NSt he NSt, c _oo

2,0 ,0 ,95617 _73,5 ,00]59 ,000309 i,01
I2,3 o0 ,98201 592,5 ,00275 .000535 1,77

2n.5 ,_ 1,00000 605.9 o003_3 ,000667 2.21

28.0 12.0 ,92077 550,5 ,00138 .000268 ,78

2R.O 4,0 ,97583 979,5 .0004_ .000086 .27

2R,O .0 ,9_763 586,2 ,00029 °000056 .18

20"5 -5-0 199719 604.2 ,0034_ ,000669 2.22

2_.5 -%.0 1.02_16 630,2 ,00560 .001C89 3,78

30,0 .0 ,95898 570,5 ,00060 ,000117 ,00069 ,000123 .39

$1,0 12,0 ,907B_ 543,9 .00152 .000296 ,80

34.0 ._ ,93931 563,2 .00168 ,000327 ,n0165 .000371 1.09

2,0 -12,0 ,95336 571,2 ,00165 ,000321 I.O1

2,0 12._ ,95392 572.5 ,00190 .000370 1.02

12,0 -12,0 ,96628 5fl2.2 ,00237 °000_6] I°43

12.0 12.0 ,96797 588._ ,00257 .000500 1,38

30.0 I.O .95617 568,9 °00060 ,000117 ,39

31.0 2,0 .94776 565,2 .00097 ,000]89 .61

32.0 2,0 ,96605 566.5 °00126 .0002_5 ,00127 .000247 ,90

32,0 3.0 .9_774 567,9 °00197 ,000266 °86

32,0 6.0 °93257 558.2 ,00137 .000305 ,93

34,0 ImO ,9&212 565.2 .00173 °000336 .00178 .000346 1,12

3_'0 2"0 ,9_044 567.9 .00187 .00036& .00188 ,000366 1,_7

34.0 3,0 *93873 563.5 ¢00194 .000377 1.20

36,0 .0 ,92976 338.5 ,00214 .000416 .00214 .000416 1.38

38*0 .0 ,92133 554.2 .00208 .000403 ,00236 ,000159 1.33

_4.0 12.0 ,90897 566,_ .00238 ,000469 i.36

_2.0 .0 ,918_2 552.2 ,00209 .000406 ,00236 .000459 1.35

4_.0 ,0 ,9269_ 357.2 .0020_ ,000_97 ,00206 .000_0_ 1,34

48.C ,0 .917&0 55].2 ,00199 .000387 .00198 .000385 1.29

.92021 55W.3 ,0020_ ,000397 *O020h ,000397 1.30

,91965 55&.5 .00205 .000399 1,15

.92189 535.5 .0020_ ,000397 ,00203 ,00039_ 1.37

,93088 561,2 .00202 ,000393 1.29

,92807 557,2 ,00196 .000381 I.ii

*91_03 569,9 .00236 .000_59 i°43

.91796 55|,_ ,00208 .00040_ 1.32

.93369 557,9 °00092 *000179

.93987 363,9 ,00193 .000375 ,00195 ,000379 1,30

-3,0 .9_718 565,9 .00114 ,000222 °00114 .000222 .74

,95336 567,2 ,00065 ,000126 .00058 .00011_ ._2

.981&5 582.9 ,00032 .000062 .21

,9]009 546.9 ,00205 .000399 ,00207 ,000_03 1,31

.90560 5&3,2 .00175 ,000340 ,00172 ,000335 a. OS

°8932_ 536,2 ,00128 ,000269 .00120 ,000295 ,80

,97359 588,3 .00296 ,000_76 1.87

,97864 393,5 ,00279 ,000593 1.68

,98651 595.9 .00291 ,000566 1,83

.98820 596.3 .00266 .000517 .00265 ,000311 I,86

,990&4 598.9 ,_0292 .000568 ,00265 ,000515 1.88

1.02022 616.9 .00283 ,000550 1.98

,99_38 602.2 .00328 .000638 2,0B

1.00000 606,2 .00344 .000569 .0035_ ,000_83 2.18

,99943 506,2 .00327 ,000636 .00522 °000626 2.07

1,00224 608,2 °00363 .000706 .00338 .000657 2,36

1.01067 619.2 .00_12 .00080l .00_0] ,O007flO 2.50

1.02303 628.9 ,005_i ,001032 3,8]

.92751 556.9 ,00196 .000381 1.08

,90672 565.5 ,00238 .000463 .00236 .000_3_ 1,_

52.0 .o

52.0 12.0

55.C .0

5S,O .0

5_.0 12._

96.0 -8.0

36.? -3.0

3_,0 -3.0

32.0

3C.0 %0

28._ -3.0

3_.3 -12.C

32.C -12.0

19.0 -]2.5

17.5 -11.0

15.5 -2._

a&._ -2.5

17,5 -2.5

11.% 2.5

19._ -2.5

20.5 -2,5

21.5 -2,5

_2i', -2.5

36.0 -16.0

36.0 -12.C

32.C -18._

32.0 -16.C

32.0 -I_.C

32.0 -10.C

28,C -14.C

28.0 -12.0

26,0 -12,5

24.5 -ll.C

22.(: -12.5

2[:.5 -ll,O

2 .c l_.C 2.0o

2.0 12.0 2.00

2.C 12._ 1.01

2.0 5,5 2.02

2.0 3,0 2.00

2._ 1.5 3.O0

2.0 1.5 2.00

2.C 1.5 1.00

1.0 12.0 _.00

l,O 3.5 4,00

1,0 1,5 4.O0

,o lt*,O 2.00

,o 12.0 9.00

.0 12.0 2.00

,c 12.0 1.no

.0 5.5 2.00

,0 3.5 2.00

.o 1.5 3.00

.r 1,5 2.00

._ 1,5 1.0c

l,O .0 3.00

i .c ,0 2.0G

1.0 .o 1.00

.92527 563.2 .00193 .000375 .OOi�_ .000377 I,19

.92583 535.5 .00178 .000346 .0018_ ,000356 1.08

°90729 542,9 ,00137 ,000266
.S?

,93032 559.2 .00206 .000_01 1.13

.90335 5_8,5 .00085 ,000163 .55

.9W77_ 567,9 ,00197 .000266 ,83

1.01292 628,5 .00588 .0011&4 3.q7

.97752 391.9 .00333 *000648 °00_37 .000555 2.08

• 98876 598.5 ,00329 ,0006_0 ,0_27 .000636 2.08

1,01179 600.5 ,00027 ,000053

1,01348 601,5 ,00027 ,000053

1,01573 502.9 .00027 ,000053

.99773 592.2 .00026 .000051

,99831 592*2 .00025 .000049

,99_94 589.5 .00018 .000033

1,00168 593,9 .00020 ,000039

.99831 392,2 .00023 ,000045

°9_37 371.9 .OO30B ,000599

,94_37 571.2 ,00305 .000595

.9_064 571.9 .00318 .000618

1.00361 613.5 .00_2_ ,000825

1,0022_ 618,2 ,00581 .001130

1.00786 614.9 .00_23 .000823 .00425 .000827

I°0h899 6]&,2 .00400 .000778

],00000 6]0.5 .00_46 °000867

1,00337 618.9 ,00403 .O00?8&

1°00112 624.2 ,00661 .001286

.99_9_ 611.3 °00&50 .000875 °00_57 .000889

.99719 611.9 .00351 .000683

,93875 558.5 .00067 ,000190

,95785 568,9 .00050 ,000097

.96909 5_5,5 .00040 .000078

aThermocouple locations for which z and/or J stations are provided are for models; x and y stations for these
rnode|s are measured from model origins.

b h measured in Btu/ft2-sec-OR.
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TABLE V - HEAT=THANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 • 600 INCHES = Continued

2. 2 inch by 4-inch rectangular sti[fener - Continued

(e) M = 3.51; R - 2.79 x 106

Te

x, in y, in. z, in. _, dog 'It

2,0 .0

12.0 .0
20.5 .0

28,0 12.0

28.0 _o0

28.0 .0

2o.5 -5.0

24.5 -5.c

30.o .0

31.0 12.0

34.o ,_

2,0 -12.n
2.o 12.0

02.0 -12.0

12,0 12.0

30,0 1.0

31.0 2,0

32.0 2.0

32.o 3.o

32.0 6.0

34.0 l.o

34.O 2.O

34.0 3.0

36.0 .0

30.0 .0

_.0 12.0

42.c .c

_8.o .c

52.o .c

52.o 12.c ¸

55.0 .0

58.Q .0

58.2 12.0

_6.0 -8,O

36.O -3.O

3_.0 -3.O

32.O -3.O

3O.o _3.0

28.O -3.O

3_.c 12.0

32._ -I2,0

30,o -I2.C

19.0 -12.5

I7.5 -tl.0

15.5 2.5

16.5 2.b

17.5 -2,5

18.5 -2.5

19.5 -2.5

2c.5 -2.5

21.5 -2.5

22._ 2.s

23.5 -2.5

24.5 -2.5

36.c -16.0

36.C -12.0

32.c -18.0

32.¢ -16.C

32.o -1_,C

32._ -lC.C

28.O -12._:

26.( -IZ.5

_4,_ _ -11.C ¸

22.¸? -12.5

20.5 -tl.0

2.r 12._ ¸

2. '+ 12.C

2 .:_ _. c ¸

z,? ;.s

1 ._ 12.3
1 ._ 3.5

1 .n 1.5

.3 l_.Z

.$ 12.. ¸

.c 12._ ¸

1.5

1.? •

2.0o

!.CO

. c i3

2.O

2.3_

2._

+ .,%

2 .C 'I

.OL ¸,

o .rr

2.¢

] .n;

h

Tw, oR h Not hc Not, c

Ib) (b)

.957+4 576.2 .0011_ ,000317 ,93

,9_096 q92. Q ,00_R6 ,000017 1.68

,999_4 606,_ ,00_3_ ,000651 1.93

.92496 554.5 ,00102 .000284 .67

,9798_ 583,5 ,00026 ,000072 .20

,98768 587.9 ,00024 ,000067 ,t9
.9966_ 506.9 .002_3 .00O676 2.03

1.02127 63_.2 ,00365 .OOIOIO 2,94

.96136 573.2 .00_49 .00_136 .fl0052 .O001_S ,_0

,91040 5_5,_ .00125 ,000_ ,q0

.9_120 _65.5 .00127 .000%53 ,not2_ ,0003_5 1.02

.95352 573.9 .oct26 .000351 .99

,95464 57_.2 .00137 .000381 1.0_

.96_72 582,2 ,80168 ,000_67 1.30

.96752 584.9 .00186 .000517 1._0

.95800 571.5 .000_3 .000120 .35

.95016 567.9 .00066 .00018_ .52

.g4736 569.9 +00090 .000250 .00090 .000250 .73

.9_90_ 568.9 .00097 .000270 .75

.73616 561.5 .00121 ,000337 .91

.9_344 567.2 .00]38 .00038_ .OOt_ .000398 1.1_

.94176 566. S .00133 .000370 .OOl_a .000373 1.06

.939o? 566._ .00t_I .000_°2 l,Og

.9_112 560.5 .00042 .00039& .Dell2 .000395 1.15

.92328 556.2 .00160 .OOC_a5 .0_|86 .000517 1.32

.91208 5_9.9 .00150 .000_17 .98

.92160 55_.9 .001_3 .000398 .00171 .000_76 1.18

.9_000 5_9.9 .001_1 .000392 .3014_ .O00_Ot 1.13

.9210_ 554,5 .00137 .000381 .00]36 .000378 1.13

.924_0 555.9 .00138 .00038_ .00138 .000384 1.08

.92272 555,2 .OO]3g ,000387 .91

.92552 556.9 .00139 .000387 .00138 .O003S_ l. O0

.93504 %62.9 ,O0l _4 .OOO&Cl 1.1_

.g30_6 562.2 .00]35 .000376 .89

.91656 552,9 .00168 .000_67 l._l

.9210a 55,.5 .00160 .000_5 1.30

.93336 558.9 .00067 .0001_6

.9_176 5_5.9 .00125 .000348 .00127 .000353 1.05

.9490_ 570.5 .00090 .000250 .0_090 .000250 .76

.95576 570.2 .000_5 .000125 .37

.98432 586.2 .00028 .00007_ ,23

.91376 550.5 .001&9 .000_15 .30152 .000_23 1.17

.9098_ 5_6.9 .0013] .00036_ .0Ct29 .000359 1.09

.89752 537.9 .00085 .000236 .00_70 .000217 .69

.97256 589,5 .00208 ,0_0579 1.65

.97872 593.2 ,00207 .000576 l.T3

.98656 596.2 .00199 .00055_ 1.62

.9882_ 597.2 .00195 .0005#2 .0_192 .00053& 1.59

.gOlO& 599,5 .00220 .000612 .0_193 .000537 1,80

I.02127 617.5 .00201 .000559 1.65

.99552 602.9 .00225 .000626 1.86

1.0011] 608.9 .002&C .000668 .00248 .000690 2.00

1.00000 606.5 ,00255 .000709 .00252 .000701 2.06

1.00167 607.9 .00267 .000687 .20265 .000682 2.0l

1.0C895 615.2 .00296 .000823 .t_286 .000796 Z.3T

1.02071 632.9 .00362 .00)007 2.99

.93168 559.9 .00137 "000281 1"05

*91096 548.9 .OCIOG .000_28 .00152 .C00623 1.29

.03056 560.2 .001_8 .000_12 l.l_

.g3000 560.9 .00142 .000395 .001_3 .000398 .93

.92776 557.g .00132 .000367 .001[_ 7 .000381 1.05

.9126fi _6.9 ¢00101 *000281 .81

.93000 560.2 .001_7 .ono_09 1.20

.oo70& 5_I.9 .00¢68 .00018g .05

._46_0 567.2 .00101 .000281 .80

1.00095 528.9 .00_4 .00_]52 3.3&

.97_92 591._ .00244 .000679 .002% 7 .000687 2.02

.9882_ 599.2 .002_i .000670 .30239 .000665 2.03

1.01363 503.2 .00023 .ODOC6_

1.01511 603.9 .00019 ,C00053

1.01735 605.2 ,00019 .000053

l. O0]ll 595.! .0001g .000053

1.00503 507.2 .O00I_ *0000_2

.94960 577.2 .00205 .0_0570

.95128 577.g .00203 .000565

.94568 573.2 .00232 .000645

1.00503 616.2 .00285 .000093

I.OOCOO 623.2 .00397 .00110_

1.0C727 619.5 .00280 .000779 .0O281 .000782

1.00951 618.9 .002_9 .000_93

.99g_ 610.5 .O0_IB .000885

I.00279 612.9 .00318 .000885

.9988_ 618.5 .00492 .001369

.99_8& 612.9 .00_06 °000851 ._310 .000862

.99720 607.2 .00278 .000773

.95016 566.9 .00039 .OODlCg

.9680O 576._ .00031 .000086

.97760 982.2 .00029 .000081

t_
I

ro
o
ro

aThermocoupie locations for which z and/or _ stations are provided are for models; x and y stations for these

models are measured from mode[ origins

b h measured in Btu/|t2-sec-°R,
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TABLE V. - BEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; d • 6.00 INCHES - Continued

2. 2-tnch by 4-inch rectangular stiffener - Continued

{f) M - 3.51; B - 1.60 x 106

Te o R
x, in, y. in, z, In, !_, deg Tt Tw, h

(J} (,}

2.C .¢

12.c .:'

2[,'_ .(

2R.C Z2.c

28.0

21.f -5.C

31.¢ 12.C

2.0 -_2

2.0 12.:

12.: -12.0

12.2 12.c,

3;:,_ 1.c

31._ 2.¢:

32 .c, 2 .:

32.C 3.C

32.? 6.:

]_.( i.o

";
3_,.7 ?.

36. :
38.( :C

_,_,. r 12.C

z. 2 ." .c

r. _,. ? ,,

52.C .2

52. _ 12.0

55.r .?

58." .2

5g.f 12.0

36. -_.o

3S._ -3,C

32.," -7.C

3: .F -%O

3t,. o -t2.r"

32.' -12.0

.c -12.c

i ;'. t, -11.¢

15._ -2 c

1C.5 -2.5

z .=, 2.t

2I.fl -2._

22°', _2.5

2_.5 -2.'9

21..5 -2.5

¢<.," -ts.r

_,s.: -12.f

]?.e -is.7
3,'._ -16.e

_2.u - tzb.:

32. -lO.C

2_.r -12._"
26. r' -12.%

2_._ -11.0
22.< -12.5

20. _ -il.O

2.¢ lZ..O 2. r'_

2. r 12.7 2.0,"

i • _ 12. r ,+. c :

L. ( t. ' .. c

::_ _.... _,.
12 •: 3. ? :

. 12.: ) l.,

,0 %.5 2.9"

,_ 3._ 2.:C'

.P 1.5 3,C_

:2 .......
I. _ 1.0C,

1 .o .c 3.oc

I .c .0 2.oc:

I. _" .0 1.o')

h

N$t hc NSt, c _oo

(b) _)

.962ql _74,5 ,00P67 ,00fl_25 .99

.9_13q _92,5 .0011 £ .00057_ 1.£3
1,00393 602.9 .001_ .o001Ia _.10

,9365C 557,9 ,00067 ,000325 .79

.990_4 587,5 .OOOl7 ,000083 .26

1.00030 600.5 .00155 .000752 2.25

1.02303 _20.9 ,00288 .001398 _.36

.9668_ _7_,5 ,00029 ,0001_1 ._

,91908 5#B,2 .000_8 °000330 .80

.q_TtS 5_5.5 .0007_ .00037_ .O00Z_ ._00159 1.16

.9595& 572.5 ,00079 °000383 .93

°96239 57&.2 .00060 .n00617 1.01

.97022 580,5 ,00118 .000573 1.76

,97246 5_2.5 .no123 .000597 1.60

.96516 573.2 .OO03i ,OOOlSO ."6

,9567% 569.2 .00_52 °000252 .70

.9550_ _69.2 .00061 .000296 .00062 ,0003_I ._l

.95729 _70.5 ,00065 .000316 .96

,9_T18 56_.9 .OOO6e .oeo3_o .80

.�&oq9 568.9 .0_086 .000_17 .00091 ,_00&62 1,26

.948_0 569.2 .00091 .0DOSe2 °00092 .000&_7 1.3_

• 9_662 _68,2 ,00091 .000662 1,20

.93819 960.9 °00099 ,000481 ,0_099 ,00048_ 1.16

.930SS 558.9 .00097 ,tt0_71 i.I_

,92a70 _52.5 .OO09b .000666 i,25

,93088 _56.2 ,0_099 .enos81 1._6

.940_& _61.9 .0009_ .000_56 ._97 .000&_1 _.21

°93257 999,2 .00092 .000U47 ._0091 ,000&_2 1.08

.9359a 560,5 .00_87 °000_22 .OOOS7 *000_22 1,23

•9331_ _58.5 °00087 ,000a22 1.22

.9)706 _61.2 .00087 .000_22 .00086 ,000617 _.30

.96718 965.5 .on@£1 .000593 1.21

• 94196 962.2 .00077 .00037_ .q2

.q27%1 95_.5 .O010t .O00aS5 t.5_

.93088 556.2 .00100 .000485 1.52

°9393] _59.2 ,hondo ,0002_3

.g&a30 967.5 ,00086 ,000617 .00088 ,000627 1.28

• 955bi 569,2 ,O006C ,000291 .00e65 ,000291 .on

.96291 571.9 .00033 °000150 .&6

.92470 552.9 ,00_98 .000_76 .ODI02 .0_0_9_ 1.17

,92077 _50.5 .O00g_ ,000_56 °_5095 ,000_61 I._0

,9nq53 5_1,9 ,00_65 ,000_16 .ooo_o ,000291 .96

1.00224 _99.9 .00125 .000007

1.00505 _02.9 .0_120 .000982 _.62

1,00337 600.9 ,00122 ,000592 .O_12O .0005B2 1._6

].Ci0337 601.5 .on129 .000626 1.93

_.031_5 617,'. ,00126 .000612 1.91

".00_3 599.5 .00131 .0_0_3_ 1.56
1.00730 606.2 .00138 .000670 .00165 ,00070_ 1.6_

1.30280 6_1.2 .00152 .00073R ,OOlSfl .000718 1.79

1.0022& 6Ol.O ,00154 ,0O07tcR ,00135 ,000655 2.17

1.00R_P 606.2 .00193 .0009_7 .00185 .000R_8 2.92

1.01910 616.2 .00267 ,001296 3,1h

°93931 $58.5 ,00076 ,000369 1.03

• 91892 _47.5 .001o_ *000505 .0_102 ,00049_ 1,24

.9357_ 557.5 ,00083 .000_03 .98

• 93706 558.2 .00101 .000_gO .00102 .000_95 1,35

.93313 _5.Z .00081 .000393 .00082 ,00039_ 1._3

• 92071 5_,6.5 °00052 .000252 ,78

.932_I 559.5 .00087 .000a22 l.O_

,915_5 _,_3°5 o000_9 .000189 .59

°9_�qg 965._ .00062 .000301 ,9_

1.00730 6!2.9 ,0_31_ .00152_ _,76

,97660 _A5.£ .0_151 .000733 .00166 ,00080b _.22

,988T6 5o2°q °00139 .00067_ .00135 .0006_ _.|_

1,01573 601._ .0001'¢ .000068
l°_lT_t 60_.E .OPC15 ,OD0OT_

.966_q 5'_._ .0_2_6 .0006c_

.9'_,,2 '71.: .nnl_l .000_:_6

1.o-_,', 6oo.p .oel_' .oeo_q_

1.00337 612o5 .0_273 .COt_2_

1.01067 61_.5 .0017_ .0008_5 ,00170 ,000829

l.Cl,.O,+ b]2._ .00168 .0oo_1'

1.0046 o _09°5 .00191 .000927

1.0C786 _I0,5 ,00205 *000995

1,0022_ 613.9 .0031_ ,00192_

.99903 605,9 ,00208 .001010 .00205 .00099_

1.O0_g 60_.9 .0_15_ .000_2

•96909 575,9 ,000_ .O00_0h

.gg&26 _s3.9 .00020 .O00097

• 99157 588,2 .00019 ,000092

aThermoeouple tocstionm for which z and/or _ ststions Itre provided sre for models; x and y stations for these

models are measured from model orlgina.

b h memmured in Btu/ft2-mec-OR.
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TABLE V, - HEAT-I'ItANSFER MEASUREMENTS _QR VARIOUS PROTUBERANCE SHAPES; 5 = 6.00 INCHES - C(mtinued

2. 2-im'h by 4-inch recta.gular Stiffener - Continued

(g) M = 4,44; R = 4.{50 x 106

Te o R
x, in y, in. z, in _1, d_g 'It Tw' h

12.2

2_.5

3 :. 2 . :

31.2 12.:
?,.C .C

2.C -t2.k

2.:_ 22.o

12*2 12.0

3_'.C 1.¢

31.3 2.3

32.C 2,

32. 3 • t

32.:' 5.

34." [.C

3,.0 2._

34.C" 2.c

3S._ .C

J,_.o .o

44.0 _2.0

42._ .c

4_.0 .O

52.C .C

52.0 12._

55.? .t

58.; o("

58.o 12.0

_.*..n -12.¢

36._ -8.2

_6.r --,.r

3_.,: -3.0
32.C _.o

3C.? -_.C

3_.2 -12.2

32.C -12.C

3n.o -12.:2

19°c -12.5
17.5 -a_.¢

15._ -2.5

_C.5 -2.5

17.5 -2.5

18.t -2.5

19.5 -2.5

21.5 -2.5

22.5 -2.5

22._ 2.5

36.17 -16.[

36.c =12.t,

32. o -ig.C
32.f -16.C

32.? --IW.'P

32.n - IIO.C

2e .c -l_.c

2&. -12._:

2_.5 -11.c

2 Z. _ - 22 •

2.1 5.5

.

.2 i • '

._ i.'

." [.i

t.

b

Nst hc Nst,C

(b . _b}

._,,se ,*,,._ .ono_, .noo21r 1.oI

:.Oi_:_ #.e'.5 .O_lq,_ .i900777 2.07

1.02_66 612._ .0_1_2 .000_5 7.7_

._,[:i27 55g._ .0C08r .COC220 .8_

1.C17_6 6:0.2 .001_o .oo_4Ultl 2.8_

:.o3en_, 62_._ .oc;i>r .0C0751 _._3

._7971 r7_.2 .i_0_25 .0_O28_ .51

.91V2 _ _,i'.5 .00095 ._002_ ,o_

.750,: 5&_._ .oe:el ._0C255 .ante,3 ._0253 1.51

•96281 57;.9 .nc271 .00C179 1.0_

.96168 574.i .001!7 .0902_6 1.17

.99436 59;'.2 .0013, .OOOe?9 2.39

.904_6 59,.5 .00184 .COOq65 1.86

.97,'i bY<;.2 .0¢03_ .COCCUS .5_

._.r_ 572.5 .oee_ .000172 .0CI068 .0_0172 .s5

•9650_ ',77.0 .00060 .00_17_ .83

2."

z.cc

_.o

t .,_<

2.:,,¸

I 2.¸°¸
t.n

I_1 l'q

.95661 56g.2 .0009c .090227

.94o_5 566._ .0009_ .O00235

.950_I 565.5 .001¢6 .000268

°95097 565.9 .OO107 .OOC270

.93914 559.2 .eOlC7 .ooc2?o

.93407 95_.2 .o013_ .o00239

.92649 551.5 .00128 o0OO_1&

•934_? 557°2 .00119 .000?Ol

.9_520 556._ .O0105 .00OZ_5

._soI 557o_ .OOOS2 .OO020_

•9_02_ 5_.5 .00085 .0OO215

.93_53 558.9 .00127 .000321

.9419S 559°9 .00]O! .OOC255

.9_78 562.2 ,D_OSB .000222

• 9_083 552._ °00127 .000321

,9329& 55&.9 .0_iO8 .000273

.qS&0? 555._ .00107 .O0O1TO

1.05

.00092

.0CI06

.00105

.Cel05

.:oos2
.00¢85

.9nlo1

.9_252 55_.2 .0_055 °_0D139

.95097 565.2 .00103 .OOOZ60 .?elo3

.9622_, _7o._ .o0o_2 .0oo157 .ooc_2

.972.o8 576.2 .OOo33 .oo00_3

.922B¢ ¸ 5_8.9 .00_o7 .oo027c .ooiio

.91773 545.5 .OOO9O .o0n227 .o_nT_

.9109 _ 539.9 .0e_52 .0o¢131

.996o5 5_6.2 .o015_ .o¢039_

I

1.01690 _C7.2 .00!5_ .OOO399 1

1.01803 6C7._ .0¢17_ .OO0_5 [ .0017_

_.O1972 _II._ .OO177 .0oO_7 ._C181

I°D1972 611°_ oC0177 .0OO_7 °00_7_
i

_.0208_ _C.5 .OO188 .0eo_ I .OO189

1.021_I _11.2 .0019_ .000_9C ._0196

I°O208_ 611.2 .0C2C2 .00¢_: ._0201

i._1972 &_l°2 .0D207 .e00525 °toigl

1.02'.7_ 62O.? .OO266 .0OO672 .0_2_3

1.03887 6_;._ .00_1_ .00079o

.9_7_ 5_,I._ .0_n87 .OOO22O

°92111 5'._°9 .0O1O8 .D02273 °00_0_

• 9_083 558.9 .0008C .0er_02 .0008_

°928_ 5_O.5 .O0_O2 ._O0157

.9_252 _0.5 .OO102 .O0¢258

:.02_79 6!8.9 .O0709 .00e751

.99_36 593.9 °00_. °ooo,.29 .0_170

i.c022_ 5_9.2 .o01e_ .ooe_o ._0162

:.03_93 611.5 .oe_17 .oeoe_3

t.0326_ 6i0.2 .ooci_ .0_0_

°96168 _.2 .00_7_ .ooo,.32

.958_0 573.5 .0c16, .300,,0_

.9577_ _72.2 .0_158 .c00_9_

1.013_2 6:_.2 .00_6 .0009_0

:.cllq, _to.:, .0¢25? .c00_9

;.0112_ cc7.,, .3c22_ .[o:;fs;

_.¢120_ &]_.? ._r .coo _q

.Fa6731 t_1.9 .0_030 .oooo?c

i

J

.000233 1._3

.00026B 1.45

1.51

.000265 1.51

1.91

1.70

.0OO265 1.52

.O00215 1.23

1.28

.000255 1.60

1°66

1.23

1.86

.000260 i._7

• 00015v .93

.53

.0002_8 1.95

.000197 I._I

.81

2.6_

2°7_

.o0o_0 2.59

.000_0 2.90

.OOO_78

.000_95 3.08

.000508 3.16

.ODOr83 2.62

1o61

.000263 1.8&

.000268 1,42

.000217 1.3&

1.76

.£7

5.83

,D00%30 2.59

.0_0_o9 2.81

C_
I

Iv)
0
fo
4--

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for thelle

models are measured from model origins.

b h measured in Blu/ft2-see-°R.
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TABLE V, - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PI_OTUBERANCE gRAPES; 6 - (].00 INCHES - Continued

2. 2-1nch bv 4-inch rectangular stiffener - Continued

(h) M = 4.44; H - 3.27 x 106

Te h

x, in. y, in. z, in, _' deg T_- Tw, oR h NSt hc Nst, c I_

2.C .0 .964_6 571.2 *00079 .000281 i.34

12.C .0 1.00791 598.5 ,00137 *000487 1.85

20.5 .0 1,01923 607*9 .00182 .0006_8 3,43

28.0 12.0 .94003 555.2 .00070 *000249 .79

20.5 -6.0 1.01301 601,9 .00158 .000562 2.98

24.5 -5.0 ].029_1 616.5 *00305 *001085 8,65

31.0 12.0 .91797 5_3.5 .00082 .000292 1.14

34,0 .0 ,94739 560.5 .00089 *O003lT .00088 .000313 1.56

2.0 -]2.0 .96209 568.2 *00079 *00028] l*&6

2.0 12.0 .96096 568.9 *00108 *00038_ i._4

12.0 -12.0 .98981 586.9 .0012i .000431 2.47

12.C 12.0 .98925 587.5 .0016i *000973 2.19

30.0 1.0 *97567 57_.9 *00033 *000117 .49

31.0 2.0 .9688_ 871.8 .00051 *000181 .89

52.0 2.0 *96266 568.2 *00070 *000278 .00079 *000281 1.28

32.C 3.0 .96266 56B.5 ,00079 *000281 1.29

32.0 6.0 .93531 56).2 *00079 *00028] 1.22

]4,0 I*0 .94739 561.5 *0009_ *0003)4 .00093 *000331 1.40

34.0 2,0 *94796 961.5 *00089 *000317 ,0009 _ .000320 1.41

34._ 3.0 .94852 56|.2 .00106 .000377 1.99

36.0 .0 .93720 554.9 *00106 .000372 .0010_ *000370 1.74

38.0 .0 .93155 591.9 *00091 .000324 1.60

44.0 12.0 .92932 547.9 *00112 .000399 1.27

42.0 ._ .93211 552.5 *00096 *000342 1.52

_4.C .0 .93324 553.2 *00096 .0003W2 *00096 .000942

48.C .0 .93777 554.9 *00090 *000320 *00090 .000320 1.58

52.0 .0 .93947 556.2 *00080 .000285 *00089 .000285 1.49

52.0 12.0 .93_37 553.2 .00107 *O00SSI 1.27

55.0 .0 *96173 557.8 .00080 *000289 *00080 .000289 1.38

58.0 .0 *9%912 558*5 *00071 *000253 1.11

58,0 12.0 .94060 596.9 *00]11 *000395 1.32

_4.0 -12.0 .93155 598.2 .00096 *000342 1.96

36.0 -8.0 ,932]1 551.9 *00090 *000320 1.84

36.0 -3.0 .94286 856.9 ,00052 *000185

34.0 -3,0 .94799 560.) .00078 *000278 .00077 .000274 [.42

32.C -3.0 .95870 565*9 .00062 ,000221 *00062 .000221 1.22

34.0 -12.0 .92250 945.9 .00091 .000324 *00099 *000352 1.82

32.0 -12.0 .91740 542.2 .00075 *000267 *00062 ,000221 1.53

30.0 -12.0 .91231 537.9 *00054 .000192 *00046 .000164 i. I0

_9.0 -12.5 .99434 988.5 *00130 *000463 2.65

17.5 -11.0 .99490 590.9 .00139 .000495 2.84

15.5 -2.5 1.01187 601.2 *00137 *000487 2.58

16.5 -2.5 1.01301 600.9 *00196 *000)92 .00133 .0005_4 3.04

17.5 -2.5 1.01527 602,2 .00]30 *000463 .00199 .000495 2.13

18.5 -2.5 1.01683 602.9 *00148 .000527 .00135 *000480 2.96

19.5 -2.5 _.01640 60_.9 *00171 *000608 *00173 *000616 3.1]

20.5 -2.5 [.01697 604.2 .00160 *000569 *00163 .000580 2.62

81.5 -2.5 1.01583 603.9 .00166 *000891 .00165 *000587 2.72

22.5 -2.5 _.01970 603*2 *00185 *000698 .O01Tl .000608 9.63

23.5 -2.5 1.01979 611.2 .0024| .000898 .00213 *000798 4.38

24.5 -2.5 1.03224 620.5 *00910 .001103 5*85

36.0 -16.0 .94343 957.5 *00074 *000263 1.91

36.0 -12.0 .92080 545.9 *00097 *000348 .00093 *000331
32._ -18.C .94852 561.9 *00080 .000285 1.7_

32.? -16.0 .9_456 559.5 .00107 *00038l .00109 *000388

32,0 -14.0 .93777 554.9 *00080 *000289 .00092 *000327 1.95

32,0 -10,0 .92759 547.5 *00081 *000288 1.65

2E. _ -14.0 .99947 556.2 .00080 *000289 1.69

26._ -18.5 .96153 567.% *00052 *000189 1.06

24.5 -II.C 1.01866 612.5 *00275 *000979 5.98

22.0 -12.5 .98925 589.5 *00138 .000491 .00142 .000505 2.82

20.5 -11.0 *99830 )92.5 *00180 *00053_ .00136 .000484

2.( 5.5 2.00 [*00961 594.2 *00022 *000078

.0 12.C 4.0C .96209 571.5 .00159 *000566

.2 3.5 &.OC .9587_ 569.2 .00126 .000448

1.0 1.5 4.00 .95R13 568.2 .00137 .000487

.0 I&.C 2.0_ 1.01470 603.2 *00243 *000865

.c 12.0 _.00 1.00905 606.5 .00375 .001338

:_ 12.C 2.00 1.01187 603.9 .00245 .000872 .00218 .000776
12.0 1.C0 1.02206 608.5 *00187 *000665

.0 5.5 2.00 1.00792 600.5 ,00217 .000772

.2 3.5 2.0£ 1.00622 599.5 .00217 .000772

*¢ 1,5 3.0o 1.00678 693.2 *00339 *_01206

._ 1.5 2.00 1.00339 )97.2 *00_89 .000673 .00176 *000626

,0 1.5 l*O_ 1.00961 599.5 .00157 *000559

1.0 ,C 2.00 .98416 579.2 .00022 .000078

aThermocouple Iocattons for which z and/or _ stations are provided are for models; x and y stations for these
models are measured from model origins.

b h measured in Btu/fi2-see-OR.
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TABLE V.- HEAT-TRANSFER MEASUPJEMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 ffi6,00 INCHES - Continued

2. 2-inch by 4-inch rectangular stiffener - Concluded

(1) M • 4.44; R - 2.15 x 106

Te

x, in. y, in. z, in. i_, deg Tt Tw' oR h NSt h c Nst,c

la} (,q _b) _1

1_;. '_ .o l. OOo _,_, 5gq.,, . oo{'_ _' .nnc4?_ 1*66
20. c, ,C Io61062 6D6.9 ,00]68 ,r0057q 2,12

Z_.C 12.0 .99850 5bO.o *000_6 .0002_6 *'tO

2C.5 -5. r" I * 0'96/_. S09.5 .00108 , n,*o_1_ 2.70

2_*,5 -5.C 1.018_,_ 61?.2 .002(_] *001076 (_,02

31 .C 22.C ,9;7ei 5e,8.5 . oc, c,64 . ooo289 .6e

3_.0 .C .9e633 565.9 .00052 .00027R .0_052 .0002"/8 1..,32

2.0 -[2.0 .95a7I 570.8 .000'_8 .00C257 .91

?.n 12.0 .95_71 571,5 .00056 , Oon_n ,70

12.0 -l?.O .984"_4 588.g *00061 *000327 ].33

12.( % ]2.f' .qS[_qg 581_.q .[_0]07 .eO0_7_ ]._5

31.0 2.0 .967¢_1 517,2 .0003_ .000_82 .65

92,0 2.0 ,96162 57(**2 ,Of]OK5 .000230 .0_o:,_ .0Q0236 1. "8

32.0 6.0 .95527 570._ .00052 .90_27, .98

94.0 l°O .9_.635 566. {) .00059 .0003[6 . ['0"_58 .00031 ] 1,|9

3_*.0 2.C .91_689 556._ .00069 .ooe369 *_eC69 .000_69 1.30

3_oC 5.C .9474& 86_. c_ .00D67 .o00_6q 1.31

96.0 ._ .9"_515 559.5 .00080 .000_2_ .00n78 .QOn_I8 1.82

3/q.0 .C .929_ 6_5.9 .00_6& .OD_3_ 1.23

_4.0 12.0 *9_732 55_.9 .00060 .00032_ .gO

I,,?. 0 *C .93011 556°2 .60_59 *000316 1.23

_**0 .O .99738 _57.2 .00060 ,000321 .COOb_ .000321 i.Z2

62.0 .0 .9_618 561.5 .06052 .00027_ . nnnc_2 .0r'o2_8 l.?e

5_.0 12.¢ .93682 660.2 *00069 * 000369 ._7

56.0 .C *9&2t* ] 562.9 .0006_ .060289 .0005_ .OOOZ89

_8.C [2.0 *94*186 563.5 .0(_0_7 .000169 .85

_*_.0 -12.0 .931_3 656*9 .00067 • 000369 I.72

96.¢ -8.0 .931_3 556*9 .00059 • 000_16 1.34

9_,0 -_.C .94631 56_.9 .00058 .000_iI .00059 *000316 i .32

3_,0 -3.0 .95751 571.9 .000_6 .000_6 .000_6 .0002_.6 .92

_**0 -_2.0 .9_173 551.2 .00069 .000_69 .0007] .000980 ]._'4

_2.0 -i2°O .g1781 5W8.5 .00¢59 .00018#+

30.0 -12.? .911*46 5W5.9 .OOO_l .000_20 1.05

I9,O -12.5 .q8602 592.2 .0010 _. .O005_v

1"_,5 -ll.C ,gBg3V 692.5 .OCOBI * 000(,9,, 2.08

15*5 -2.5 I*0061_ 602.9 .60088 .000_7! 2.20

16._ -2.5 I °0r9782 60_.9 .00_97 . (_(I05 Iq .OOOg_ . [100509 i.B7

17.5 -2.5 1.01006 606.9 .00101 .0005_i .00105 .000562

18.5 -2.5 1.DI006 605.5 °00('82 . O0[_3g .00080 .(300_28 1.7_

19.5 -2.5 1.01062 606°2 .0010] .o005&l .OelOa .000557 1.9_

20.5 -2.5 I. O] O0:S 606,2 .00]02 .000545 .0©I 05 .000862 ].96

21.5 -2._ 1.00782 b05.2 .00IC6 .000568 .00105 °00O562

2_.5 -2._ I °006_'0 60&.5 .00]09 .00_58& .0009& .0o0509 2.73

2_.5 -2°5 l. Olll8 609.2 .OC]6I *000862 .OOi&9 *000798 9.50

2_.5 -2.5 1.021_ 618.2 *00211 .001130 &*69

36,0 -12.0 .92061 550.5 .00060 .000_2] .0_056 .000300 1.35

9_.0 -18.0 .9_63_ 5_5,_ .oon5_ .ooozm_

28.0 -I_**@ .936_6 659.5 .00055 .C0028& I*16

28.0 -12.0 .927)? 55?°5 .00027 .0001_ *Sg

2(*.5 -IL.O 1°0(]782 608.9 .00192 .061(12B 6°05

27.0 -17,_ .98099 898.2 *(%010_ • _0[_5_ K .OCl _3 .000552

20._ --ll*_ *_90_9 593.9 .000_ _ .O00eSO .OO_SI • OOO_ 1.7"

.7625_ 577.9 *00106 .00(_568I .n 12.0 _,n,3

l.O 3*5 _.0.9 .95918 579,5 . _)0_89 . C_004_77

1.9 I._ 4.0" .9591_ _78.q .O_g& .00050_

.c la, a 2._ ,_ I. 0[_7_2 608°2 °00160 °000857

.C 12.P _.oP 1.00273 6,7.9 .(_07_3 .00130]

oO 12.o 2.ot _.0659_ 60_. o .0(1]&9 .O00vgR ._9]I_ .000616

.c 12.c 1.o c 1. OlZ, t.9 611.2 .ool_c .00075C

.'_ 5._ 2.0_ 1.00055 6n?._ .O01&8 .n007_2

.n I._ !.[ _I_ .99_2 605,2 .0020! , nE';qg=

•C {.5 2.0 _ .9_6_R 6_1.2 .00132 .00<_7 m7 .0o11_ .00062]

•o ].'_ ].n I. 0n2_9 6f%1 .9 ,oO]o', .'%00562

I
DO
0
PO

aThermocoupte locationo for which z and/or $ stations are provided are for modets; x and y stations for these

models are measured from model origins.

b h measured in Btu/lt2-sec-°R.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUSEHANCE SHAPES; 6 - 6.00 INCHES - Continuod

3. 2-inch hv 4 inch sl£flcl1(_r with I'4 ruu;_d fairing

(_) M = 2.SS; R - 4.02 x 106

Tex, in, y, t_. z, LR+ _, de I _ Tw, OR h NSt h e N$t,c

(al (a) (b) (b)

2.0 .0 .94610 570,2 ,00200 ,000391 .97
12.0 .0 ,95963 566,5 .00433 *0_611 1.41

20*5 .0 ,98914 613.5 *00630 .000800 2.21

20*0 12.0 .09516 538.9 .00196 *000234 .39

20.0 4*0 *93t04 356.2 °00071 *000099 *24

26.0 .0 .9_393 563*9 .0006? *000094 *Z2

20.5 -5.0 *99215 &23+5 ,00580 *000510 1.92

30,0 *0 ,93216 557*S *O00B$ *000119 ,00009 *000124 .27

31.0 12*0 *89404 539,2 ,00215 *000300 *71
34.0 • 0 ,93552 564.9 .00222 *000310 ,00222 .000310 *?t

2,0 -12,0 .94562 339.5 .00313 *000_37 1.04

2.0 12.0 .95010 576.2 *00290 *000405 .95

12.C -12.0 .95290 508*2 *00395 *000_32 1.26

12.0 12,0 .94954 579.5 ,00563 ,000507 1.24

30.0 1.0 .92850 557.2 .00093 * 000130 .32

31.0 2,0 .91983 551,2 ,_0132 *000104 ._6

32.0 2,0 .925,3 555.2 .00142 *000]9| .00140 .000196 *)2

32.0 3.0 ,91927 352*2 *00147 *000203 .47

32.0 6.0 *09796 339*5 *00152 *000212 .52

34.0 1.0 .93721 566,5 *002_0 *000369 ,00246 *000344 .64

34.0 2.0 .93552 565.5 .00247 .000365 *00253 .000354 .04
34.0 3.0 *92824 $61.5 *00269 *000348 *|3

36.0 .0 .935_2 568,9 ,00327 *000453 ,00330 *000_61 1,11

38.0 .0 ,9310_ 360*2 ,00375 *000524 ,00418 *000304 1,23

44*0 12,0 .90245 350*9 .003?9 *000390 1.22

42.0 *0 ,92039 562*2 ,00413 .00037? ,00437 * 00061l 1,32

44.0 *0 .92543 56_.2 .00372 *000_20 ,00972 *000520 1,21

40,0 *0 *92992 567,2 *00363 ,000_,07 ,00364 *000509 1,19

52,0 *0 *92375 563,2 ,00356 *000697 ,00355 *000696 1.21

52.0 12,0 .90805 333,2 ,00342 ,000470 1,13

55.0 ,0 ,92431 563,2 ,00360 *000503 ,0O365 ,O00)iO 1,22

58,0 *0 *93552 575,2 *00353 *000493 1,20
50.0 12.0 ,92375 _62,9 ,00339 ,000474 1,07

44.0 -12,0 ,89852 551.2 ,00495 .000622 1,40

3b*O -8,0 .89011 642.2 .00361 *000490 1.10

36.O -3.0 .�tSl4 551.9 .00143 *000200

34.C -3*0 *92992 562.2 *00292 *000_52 ,00263 .000367 .83

32,0 -3.0 ,92039 952*9 ,00148 *000207 *00145 *000203 .47

30.0 -3.0 .92039 550.9 *00106 *000_40 ,00099 .0001_6 .35

20,0 -5,0 .94113 561.9 *00065 *000091 .22
34.0 -12,0 *88955 _45,2 ,00322 °000650 *00321 *000449 1,00

32.0 -12.0 .88731 $3?°2 ,00231 *000351 *00240 ,000347 ,78

30.0 -L2.O .0256q 533.9 .00387 .000_42 *00301 *000532 L°21

19.0 -12.3 .96524 593.9 *00486 *000679 1.)4

17.5 -LI.O *96980 592.9 *00432 *000632 1.50

13.3 -2*5 *96149 600,9 ,00432 *000604 1.43

16.5 -2.9 .96412 990.5 *00442 *000618 *004]5 *000500 1.32

17.5 -2*3 .96692 593*5 *00484 .000676 *00463 *000647 1.61

18.5 -2,5 ,9065_ 6]3*2 ,00469 *000655 .00507 *000708 1,51

19,5 -2._ ,97757 607*2 *00530 *000?69 ,00509 *000311 1,63

20.3 .2*3 °98710 61)o5 *00641 *000896 2.06

21.5 -2*3 .996_7 )98*9 *00179 *000250 +39

36.0 -16,0 ,90R61 533.9 .00346 *000403 1.09

36.0 -12.0 .89_72 531,5 ,00371 *000_]6 *00371 ,000510 1,17
32*0 -10.0 °92039 _61°5 *00367 *000313 1.22

32.0 -16.0 .90693 5_3.5 .00373 *000921 ,00372 ,000520 1.17

32.0 -14.0 ,09?96 _46.9 *00347 .000485 *00349 *000486 1.19

32.0 -10.0 *00283 332*2 *00196 *000_74 .62

28.0 -14.0 .90077 _54.5 ,00_23 *000_91 1.38

20._ -12.0 *00899 533*_ *00190 *000277 *65

26.0 -12.5 .91_90 563._ *00342 *000_7_ 1,13

22.0 -12._ .92024 566*5 *00379 *000_30 .00374 *000_23 1.23

20.5 -11,0 .975_9 617.5 ,00605 *000957 2,26

1.o 12.0 4*00 *94898 9_9.9 *00303 *000_36

2,0 12.0 _,00 .95515 530.5 .00067 *000094
2.0 1._ 2*00 *93122 )66*9 ,00032 *000043

2.0 3._ 2,OO .95851 571.9 .00043 *000060 .00048 *000067

2,0 5 ,_ 2,00 .949_ 566.9 *00047 ,000066 ,00043 *000060

2,0 B*_ 2,00 .93439 370.2 ,O0069 *000096 ,00069 .000096

2,0 12.0 2*00 *95963 573,2 .00070 *000098 ,0oe71 .000099

2,0 1.5 l,O0 *94954 563,9 ,00029 *000041

2._ 12.0 1,00 .96243 6T5.5 .00011 *000099
-2.0 ,0 ?,00 ,91086 548*5 .00175 *000Z4_

1.0 .0 _,00 .9041) 545.5 *00189 *000_64

-3*9 1.5 t,00 *97701 615*2 *00711 *000994

-3.q 6.0 I*00 .9_30 611o2 *00618 *00086_

-3,9 12.0 l,O0 *98654 613.2 ,00621 .000866

-2.8 1,_ 2,83 *97028 612,5 ,00915 .001279 *00909 ,001382

-2.8 0,0 2,83 ,97309 61t.2 .00790 .001104 *00853 *001192

-2._ 12.0 2.83 *97645 611.5 .00729 *OOlOl9 *00786 *001090

-1,0 1.5 3.87 .934k0 576._ *00541 *000756

-t.0 8.0 3,87 ,93635 578.2 ,00512 .O0O713 ,004?3 ,0O0661

-.1,_ 12.0 3,87 ,94113 362*5 ,00476 .000665 ,00421 *00O308

1.0 1.$ 4,00 .92760 565.9 ,00366 *00031_

1.o 3,_ 4,00 .92992 573.? .00351 .000490 ,00352 *000492

I.0 8*0 4*00 *93272 570*5 .00412 *000576 °004It *000574

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these

models are measured from model _rigins.

b h measured in _lu/fI2-sec-OR.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SIIAPES; 6 = f0O I]_CHES - Continued

3. 2-inch by 4 nwh sll ener W h 4 round falrkn2 - Continued

Co} M , 265; R = 257 x l0 t,

Te

x, in y, in z, m. 0. deg Tt

la) Ia)

2,C .0
12,0 .0

20,5 ,0

28,C 12.0

2O,E 4.0
25,0 .0

2O•5 -%0

3O,O .0

3],O 12•0
_,0 ,0

2•¢ -12,0

2,C 12,0

12,0 -1Z.O

12o0 12.0

3O,O 1.0

31,0 2,0

3Z,0 2,O

_2,0 3,O
32,0 6.O

3_,0 2.O
34,0 3,0

36,O ,0
38,O ,0

_2,0 .0

_4,0 °0

_S,0 .O

52o0 •C

92•O 12,0

_5,0 .0

55,0 ,0

55oC 12.0

36,O °5.0

3_,0 -3.0

32,0 -3,O

30,0 -3,O

3_,0 -12,0

32°0 -12,0
30°0 -12,0

19°0 -12,5

12,5 -tl,O
15,5 -2,5

16,_ -2.5

17,_ -2,5

1_,5 -2,5

19,5 -2.5

21,_ -2._

22,5 _2.5

36,O -16,0
36,O -12.0

32,O -1_,0

32,O -_6.0

32,O -1_,0

32,0 -Io.0

25°0 -1_.0

ZB,0 -12._

26°0 -12•5

22°0 -12,5

2O,5 -ll•0

1,0

2,0

2*0

Z•0

Z•0

2,0

Z°C

2,e

z,o

-z,o

1,0
-_,9

-_•9

2•8

-2,8

-2,_

-1 ,D

-1,0

-1,0

!,0

1,0

_1,0 4.00

1,5 3.CC

12,0 3.CC

3•5 2.0o

5,s 2.oc

_.0 2•cc

12,0 2.c0

1•5 ].no

12.c 1,00

.c ¸ 2,ec

1. _ 2•ec• 1,0c,

5.c 1.00

lz,c ¸ i.oc_

1.5 2._

_.0 2.B3

12.0 2._3
1°5 3,57

8.o _.57

12.0 3._7

1.5 _._0

3.5 _,,CC

Tw, OR h Nst hc NSt. C

{b) Ib)

•950)0 570°2 ,00206 ,0004a9 I._5

°96150 550,5 ,00278 ,00060_ 1.35

• 99096 612,2 .Offal4 .000902 2*0_
.90256 538.2 .00140 .000305 .6_

°9_900 555.9 ,00042 *00D092 ,21

°94860 561,9 °00O52 ,000113 .2_

• 993_8 611o_ .00_*_8 .000977 2,15

•?_562 554•9 *00069 *000150 ,_0072 °000157 ,3_

.89891 536,5 ,001_6 .000315 *71

,93731 560•2 *00]54 *000_6 •0015_ ,000336 .77

,9_973 570,5 ,00227 .000495 1.11

,95625 572,2 ,OD20D *000447 1.02

,95538 575,9 .00275 ,000606 I*25

• 99256 576.9 °00272 .000593 1.35

.93279 553,2 o00_68 .0001_5 .31

,92319 5_8.9 *00056 ,000187 ._2

.92827 551,0 *00102 .000222 ,O_lO0 ,000218 .55

,922_3 545.9 ,00_0t, •09023_ .5_

.90256 _37.5 ,00110 .O00Z_O ,5_

,_99_7 5_].9 .00t68 .0_0_66 °0o_ .000379 .8_

,9362& 5_0o9 .00175 .00038_ •0_151 ,0OO395 •85

,92997 556•5 •00_7_ .000379 •8_

,93787 56_,2 ,00226 ,000_9_ ,00228 .009_97 l,[_

.93505 55_,2 ,00261 •000569 *00301 •00065_ I,27

.90581 5_6.9 ,00282 ,000615 I._5

°92_59 560.5 .00281 ,000613 °00318 °000693 1.3_

.9285& 5_0.2 *00267 •000582 °0020,7 •000552 1.2_

•9_505 562.9 *OO251 ,000547 .O0252 •0005_9 I,21

,92721 _59.2 .00259 .000,569 °00258 .000%62 1.25

,912_t, 549.5 °0023? °000521 1.16

,9258_ 559•2 ,002_8 *0eO541 °00246 •000596 1.22

,93957 565.9 .00253 .000552 1.22

.92827 555._ .00252 .0005_9 1.27

,90_45 5_6•g •00309 .00067_ 1,_5

.89778 9_0°2 *00235 .000512 I*i!

.92_9 553.5 .0009_ .000205

• 93160, 557,5 *00177 ,000386 ,00l_ ,00_45_ ,56

• 9Z315 9_9.2 .OOllO .0002_0 .OOlt,6 .n0o231 .5o

.92_89 548.5 .00073 ,0_01_9 *OS0t,6 •0001_& ,3_

• 947&7 561o2 *0_05_ *0_0116 .2_

o895_2 53_,2 .00225 .000490 .00224 .O00_@B t,OI

,89270 _3_,5 *00|83 *00039q .00180 .000392 *g2

• 5983_ 531.2 ,0013_ *00_29_ •00l_ *000286 ,62

,96_68 580,°9 .00_1 *t,OO7W5 1•66

,967_1 586,5 ,00322 ,00071_ 1,57

• 98305 59_.5 .00920 •00069_] 1,55

,96611 557,2 ,0031_ ,000680 .C0285 .000621 1.52

• 96809 587.2 •00318 •00059!_ ,O0290 ,_00652 1,58

.98870 bO_.9 .00333 *000726 ._9376 .DOOB2_ 1._2

.97910 596.5 *00_91 .000852 ._0362 ,000789 Io90

.9_5V0 _0_.9 .00_ ._elOl_ 2.25

,9977& 5_2°2 ,00t0s ,_o_25_ •53

,99209 58_.9 ] °00013 °OOO02S .06

.91359 5_9•9 1 ,00257 *000560 I°2_
°g0117 5_,2 .00255 •000556 ,00262 *000571 }.2]

.92545 557,2 ,0_291 ,000547 1.21

,91133 5_9.5 ,002_0 .000567 .00259 ,000565 1,2_

• ?OZ3C 5_2.g .0023_ ,000510 ._0235 .D00512 I*15

•89100 532.9 .00130 ,000283 .61

.905_8 5_7.5 .00_90 *0006_2 I°_I

•8_665 53&,9 o00|_5 °000316 *68

,92250 557.2 ,002_0 ,000523 1.16

,95223 561,2 ,00248 *0005_1 .t,C2&_ .000532 1•II

•97625 60_•5 *00_I_ ._OllIO 2•59

.9559_ 576°2 •OO_s ,_0_541

•85147 512.5 .000_2 °00O092

•96_42 571.2 .O00_Z •00509Z

.97006 579.9 •00030 ,000_55
i

.96]03 565,5 t00035 ,00_076 ]

,96555 _71•_ .Ooo&_ .Oono9? .noo_z t °000092

,96899 57&,2 *00051 •000111 ,Q0053 •000116

,960_6 567,5 ,05021 *0_016

.97232 576,2 .00055 ,0COil0

.g260_ 55_.2 ,00008 ,00071_

•91698 5_P.9 .O01&O .0003C5

.916_4 609.5 .00_07 .O0os_

,98927 btl.9 .o0_n5 .Ooo_Fo

,97232 _03.5 ,00623 ,0fi1355 .905_6 .001_58

,97515 603,2 .0056& *DD!Z_9 ._0583 ,001271

•9785,, 610,2 ,00_89 .0010(6 ,00552 .001203

,9373_ 569.5 *003_5 .D00752

,9_239 57_.5 *00325 ,D0070fl ,OO2BQ •000619

.9_65 5V_._ ,OOZe" .OOC_O_ on0772 .000593

.93_4_ 565.7 .O02n7 .000_5_

°9373] 56_°o °00223 ,00_6 ,n_22_ .00O_SB

• 93_5 _ 566._ .002_3 ,CO0_'2 .0_252 ._005_

I
PO
0
DO
.r,_-

l

aThermocoup!e Iota•tons for which z and/or _ stations are provided are for models; x and y stations for theae

models are measured from model origins.

b h measured in Btu/ft2-sec-°R.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = S.00 [24CHES - Continued

3. 2-mch by 4-mch stlffener with I/4 round fairing Conti.ued

(cJ M • 2,65; R = 1.28 x IU 6

Te

x, in. y, in. z, in. _, deg T[ Tw, OR h

Ia) Is) (b)

2.0 .0

12.0 .0

20.5 .0

28.0 12.0
2B,O 4,0

20.5 -5.0

10.o .o

31,0 12,0

34.0 .o

2.0 -12.0

2.0 12.0

12.0 -12.0

12.0 12,0

30.0 I.O

31.0 2,0

32.0 2.0

32.0 3,0

32.0 6,0

34,O 1.0

34.0 2.0

34,0 $.o

36.0 .0

38.0 .o

_.0 12.0

62.0 .0

44.0 .0

_S.O .0

52.O ,0

52.0 12.0

5'5.0 ,0

5_.0 .0

5B.O iz.o

44,0 -12.0

36.0 -s.o

36.0 -3.0

34.0 -3.0

32.0 -3,0

30,0 -3.0

36,0 -12.0

32.0 -12.0

30.0 -12.0

lQ.0 -12,5

17,5 -1],0

l_,, _, -2.5

16,_ -2.5

17,5 -2.5

i.,5 -2._

19.5 -2.5

20.5 -2.5

21,5 -2.5

_6.0 -16.r'

96.0 -12.0

)2.0 -18.0

32, {_ -16.0

32.0 -14.0

32.0 -10,0

2_._ -14+,0

2_.0 -12.0

26.C -12.5

22.0 -12.5

20.5 -11.o

I.O 12.0 4.00
2.0 1.5 "_,00

2.0 12.0 3.00

2.0 1,5 2.00

2.0 R.O 2,00

2.0 12.0 2.00

2,0 12.0 1,00

-2.0 .o 2,_0

1.0 .0 2.,r10

-3.9 1.5 1.0_

-3.9 8.0 l.O0
-3.9 12.0 1.00

-2.8 1,5 2.83

-2.8 s.O 2.83

-2.8 12,0 2.83

-l.0 I.', 3.87

-I.0 8.0 3.87

-I,0 12,0 3.R7

1.o 1.5 '+.00

1 .o 3.5 4,00

I,O 8.0 4.00

h

NSt hc NSt, c ]?00

(b)

.96101 072.q .00102 .000.47 l.O0
•97061 581.2 .00160 .000700 1,72

•997]7 604.5 ,00239 .001046 2.44

,9237] 547,9 .00077 ,000337 ,76

.96214 567.5 .00021 ,000092 ,21

•99830 603.9 .00234 .001026 2.25

,96]57 567,2 .00027 .0001lR ,29

•91693 543.5 .00069 ,000302 ,64

.95649 567,5 .00086 ,000377 .00087 .000381 .91

.96044 5?2.9 .00124 .0005_3 I.i5

.96383 574,5 .00[04 .0004_5 1.02

.96609 578,2 .00160 ,000700 1.52

.96327 576.5 .00161 ,000705 1.63

.95875 565,2 .00n24 .000105 .26

.94801 559.5 .0003_ .0001_9 .37

.9_084 561.9 ,00049 .00021_ .000_9 .000215 .52

,9_462 558.5 .00052 .00022_ .54

.92654 54_.2 .oor58 ,0002_4 .59

.95762 570.2 ,00087 .o00181 .00o93 ,000_07 ,99

.95366 568,5 ,OO08B .000385 *0009_ .000412 .B6

.94632 562,5 .00084 .000368 .84

.95310 569.9 ,00119 .000521 .00120 ,000525 1.21

.95084 _6fl,5 ,001_9 °000609 1,48

.92089 5_0,5 .001_6 .000_9_ 1.32

,96066 36_,9 .00142 .000622 1.34

.9_632 566.2 *00145 .000635 ,001w5 .000635 1.94

.95027 568,9 .00132 ,000578 ,00133 .000582 1.*0

.94462 56_.2 ,00133 ,000582 .00133 .000382 I._1

,92710 55_.5 .00123 ,000539 1,22

.94462 563.9 *001_3 .000582 .00131 *000574 1.36

.95592 576._ .00113 .0005_ 1.15

.9a292 565,2 .00128 .000560 1,2_

,91919 _50.9 ,0_158 ,000692 1.56

.92032 550,_ .00124 .0005_3 1,23

.93388 553.9 ,00092 *000228

,94858 565,2 .00088 ,0003B5 ,00097 .000425 ,B9

• 94688 559,5 ,0005_ .000236 ,00051 °000223 .61

.95084 561.2 .00030 .00Ol3l .31

.91411 54&.5 *OOlll .000486 ,00110 ,000_82 1.16

,91241 541._ *00079 ,0003_6 ,0o07_ .00032_ .80

• 91128 540.2 ,00066 *000289 .00063 ,000276 ,63

.97_00 585.9 ,00195 .000854 1.97
,97683 586,5 .00171 ,00074q 1,68

• 99208 39_,2 .00165 .00_722 1.56

.@_626 _8_.5 *00166 ,000718 ,00139 .000609 1.76

.972_1 _B7.9 ,00185 .000810 ,00165 .000722 ],q5

• 9977_ 5_9.5 *001_9 ,000827 ,00220 .0_096_ 2,P_

.98700 597,2 *00220 ,000963 =00187 ,000819 2*22

.99_91 603.9 .00242 ,001069 2,42

t.00169 59].0 .00049 ,00021_ .48

.93049 _5_.9 ,00115 ,0005_3 1,22

.91919 _&9.2 .00138 .000604 .00137 ,000600 1.39

.9a236 562._ ,00127 .000556 1.2_

• 92767 53_.2 ,0013S .000604 .00137 *000600 1.29

,91419 6_@.2 ,00|23 ,0005_ .00123 .000939 l°_l

.916_7 _42,_ ,00060 ,000263 .61

.92032 551.5 .00153 .0006_0 1.10

.9|863 _44._ ,00072 .000315 ,67

.93727 561.2 ,00122 .000534 1.20

.96632 _64.5 .00]28 .000560 .00123 *000639 1.25

,982_8 698.2 .00288 .00|261 2.88

.97287 581,2 *00105 .000460

.85_4 513#_ I000_8 +00_66

.98_61 580.5 .00021 .000092

.9819| 579)2 )O00l_ .D0006_

.9S304 580._ ,00026 .OOOlI_

•?R813 5s3,q .000_6 .000114
• 99039 585.2 .00031 .000136

,932_3 $6_._ ,000_1 .000229

.9_236 559._ .00065 .000285

._8766 606,9 ,0025_ .00Ill2

•99434 602*9 *00241 .001955

.99660 604.9 ,00236 *001033

• qfl07S 602.9 .00322 *O01&lO .00371 ,001624

• 98304 602.9 .00292 ,00127_ *00334 .001462

,98643 603.9 .00287 ,001257 .00326 ,001427

,99140 573.2 .00174 ,000762

,95_79 _73*9 .00157 .0006_7

.95705 574.9 .00165 .000722

,95366 569,2 .00088 .000385

.96_92 569.9 .00097 *000425 .00097 .000425

,95762 572.2 .00107 .000468 .00106 .000464

J
aThermocouple locations {or which z and/or _ stations are provided are for mode,s; x and y statlons lot these

models are measured from model origins.

b h measured in Btu/ft2-sec-OR.
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TABLE V, - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 iNCHES - Cnntinnpd

3 2 inch bv 4-inch stiffener with 14 rtJtuid ]ai_Hi_ I'_ _JlII]UI"_I

(d) M = 3._1; R - 4.03 x 10 _

Te

x, in. y, in. z, in. _[, deg _ Tw, OR h

la_ Ca) lb)

NSt hc Nst,c

,9503_ 569,2 .00i61 .000312 1.03

,96615 582,_ ,00238 ,000_61 1,5_

,9966| 612.9 ,00_07 ,000788 2.63

.90579 5Q2,2 .00126 .O002a_ ,71

,96728 571,5 ,00031 ,000060 .19

,9_77,* 613.5 *00_0_ ,000786 2.62

.95_87 50&*5 .000_5 *000087 ,000_7 .000091 ,29

,89846 53&,9 .00119 .000290 ,69

.929_8 555.9 .00160 .0_0310 .001_0 ,000310 1.0_

.9_923 569,5 ,00173 ,000335 1.06

.9537_ 571,9 .001_0 .O003_B 1.02

• 95656 575,5 .OC_3I *000_7 1,39

,95261 57_.5 °00235 .000_55 1.26

,95_18 5_3,5 ,000_5 .000087 .29

,940_0 556.9 ,00C58 ,000112 .37

,9_907 557*5 ,00079 .00015_ .O_SO ,00015_ .50

•_3512 555,S .00081 .000157 .51

•92159 5_0,2 .0009{ ,00017_ .5_

.95230 5_7.9 .00|6: ,000912 ,O01@b ,000521 ].D_

.93287 558.2 ,00163 .00031_ .00i_8 ,000325 ].02

.92892 555.9 .0016g *000327 1.0_

.91_89 555,2 ,00_20 .000_2_ ,00219 ,000_2_ ],_2

.91707 _52.5 .00238 ,o00_i .00268 ,000519 1._3

•90182_ 5&2.9 .OO_l .000_67 1.39

• 91369 5_0.5 .002_9 *000_6_ ,002_8 ,000519 |,5_

,92159 553,5 ,00_33 ,000_51 *0023_ .000_53 1.53

,92723 557,2 ,00_08 .000_03 .00209 .000&05 1.35

.92159 553,5 ,O0_O& .0003'g5 .002C3 .000393 1.30

,90579 54_,5 ,00_I0 .O00aO? 1.18

.92225 959.5 *OO}9_ °000382 .0©29_ _00038_ 1.33

,93_00 560,9 *00199 ,00_385 1.28

.g2215 553,9 .00202 .000391 1.1_

,8933_ 5_0.9 ,00267 .000517 1.62

.B9338 53_.5 .00210 .000_07 1.3_

•92_WI 552._ *0_092 ,00017_

• 93061 55_.g *0016_ ,000318 .ODlS8 ,000325 1.i0

,935|2 555.2 ,0008_ ,0001_: .00080 ,000155 ,5_

.9&5_8 559,2 *000_3 ,000083 .28

.968_I 572,5 ,00032 .000057 .21

,B877_ 533,2 ,O018G ,000350 .00186 .000360 1.19

,8877_ 590.5 ,001_3 .00025_ *0_]23 ,00023R ,B1

,88_30 528.2 ,00097 .COO|SH ,00090 ,00017_ ,61

.968&| 585,5 .00287 .000556 i. B2

,97129 58_,5 .00_6_ .000515 1.60

.98758 596.5 .00258 ,000500 1.62

.97292 587,5 .00_8C ,0005_2 ,Q0259 ,000502 I*_

.97630 593.2 .00_8_ .000550 ,002_9 ,000521 1.83

.g9379 601.9 .00290 .00056_' ,00319 ,000618 2.03

.9636_ 597,9 ,00_37 .000653 ,00322 .00062_ 2,19

• 99_3_ _II,5 .00_97 ,0007_9 2,51

1,0152q 602,2 *e00_5 ,O001&i *_

,89000 5_6.2 .00225 .000_6 *0022_ ,00_3_ 1._6

,919_9 551,9 .00195 .000370 1,06

•90_i_ 5&2,g .00207 ,000_CI .00206 ,000399 I,_8

,89_77 5_7,_ .00_02 ,000391 .00203 .000399 1.22

.8905_ 529,9 *00102 .000198 ,6_

,gOQT! 5&2.2 .002_8 *O00&61 1.30

,62

1,19

•00185 .000358 I.|8

2,79

4,On

3,0e

_,oe

2,0_,

2, o_'

2.00

] .oo

,oo

2,o:,

, 2,0c

1.0<

z.c, o

l.O0

2.83

2.83

2.83

3._7

_.or

_,0c

.89733 533.2 .00096 .000186

.91v_ 5_9.9 .00197 .000382

,933_3 559.2 .O01B_ .000366

.9_97_ 5_2.z .0_230 .00o_5

• B_277 _12._ ,00039 .O00O76

.9B92_ 5_.9 ,00023 °0000_5

,97969 579.5 .OOO29 .0000_6

.gB_ 5_2,9 .0O031 .OO0O6O

,9819_ 579,5 .00_16 .000O31

,9_13_ 55_.9 .00_ .O00161

.92566 5_3.9 .00091 .00017_

.97912 60_._ .O0_ZB .000829

.98815 6O4.5 ,00_2_ ,000a19

.9915_ 611.5 .004_7 .O00BO_

.96615 6O5.9 .0_560 .OOlOB5

.97123 605,_ .OO561 .O010B?

.9751_ 60B.2 .0053_ .001O32

.92_35 _66.2 .0O33O .0006_9

.93_5_ _67.9 .0033_ .O0O655

.93685 _72._ .OOZe[ .0006_1

.929_ 557.9 ,00196 .000_0

,93118 56O.2 .0020_ .0_039_

,933_3 562.S .0025_ .000_90

.00631 .001222

.00521 .001203

• 00592 .0011_7

•00301 .000583

•0020_ .000395

.00252 .000_88

I
DO
0

aThermocouple locations for which z and/or _ stations are provided are for models; x and _: stations (or these

models are measured from model origins.

b h measured in Btu/lt2-sec-°R.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SHAPES; 6 • 6.00 ENCHES - Contln,,pd

3. 2-inch t)+' 4-inch stiffener with 1/4 rou d fairm K - Cfmt nuPd

(e) M , 3.51; R - 2.83 x 100

x, in, y, in. t, In. _, deg _]_ TW] OR h NSt h c Nst, c

(a} (a I _b) _I

2.0 .O .95492 571.2 *O011S *00031M .93

12.0 .C .97070 583.9 .0017_ .OOGk81 1.57

20._ .C .99945 607°O *00303 .000837 2*50

28.0 12.0 ,91&04 5_4.9 *00052 .000226 .54

28.0 4,0 ,97182 57_,9 ,00024 *000066 .19

20.5 -5.0 1.000_0 612.5 .OC27S .000768 2.32

3O.0 .0 .9622_. 56B,9 .00026 .000072 .21

31,_ 12.0 .�OBiY 5_9.5 ,OOCB3 *000229 .60

34.0 .O .93914 559.5 .00104 .000287 .OOlCO *000276 .84

2.0 -12,0 .95323 569.2 .00120 .000331 .94

2.0 12.0 .9577k 572,5 .00128 *00035_ .97

12.0 -12.0 .96112 576.2 .00162 .0004_3 1.26

12.C 12.C .95830 575.2 .0017, *000401 1.31

30.0 l.O .96055 567.5 .0002a *000066 .20

31.0 2.0 .9_872 561.2 *000_6 *000127 ,36

32._ 2,0 ,9_El6 561.9 *0006I .000_6B *00_62 ,O_OI?_ .50
32.0 3.0 .9,365 559.9 .00060 *000166 ,47

32,0 6.0 .93125 552.5 *00062 *000171 .47

34.0 I.G .94196 563.5 *00105 *000290 *O_llO *000_04 .87

3_*_ 2,0 .9_C8_ 562*5 *00L28 *000354 *OOt3O .000_59 1,02

3_,0 3,0 .93689 559.9 *00116 *000320 .86

36.0 ,O .928_k 556*2 *OO14B *000409 *00147 ,000406 1.19

3B,0 ,0 .92505 554.9 .00168 .000464 .00198 .000547 1.39

44,0 12,0 .91097 545*5 *00163 *000450 1,07

42._ ,_ .92280 553,2 *00166 *000458 .00194 *000536 1.37

_4._ .C .92900 556.5 *00150 *0004]4 .00150 *000'14 1.20

48.0 .0 *95745 560.5 *00135 ,000373 *00156 *000376 1.12

52.0 ,0 .93182 556.9 ,00158 *000)81 *00137 *000378 1.08
52.0 12,0 .91548 547.5 *00136 *000376 .89

55,_ .0 .93238 557.2 *00153 *000367 *00132 *000365 1.02

58.C .o .94_21 564.2 .00131 *000362 1,04
58._ 12.0 .93125 556.5 *00136 .000376 .89

_4.0 -12.0 .9036t_ 542.2 *00176 *000486 1.48
36.6 -8,C .9053_ 541.5 *00163 *000_50 1.33

36.0 -3,C ,9284k 552*9 *00087 .0002_0

34.C -3.0 .9391_ 561.2 .001_6 *000320 .00124 .000342 .97

32._ -3,0 .94421 559.5 *00065 *000180 .00062 *00017_ ._

30.i_ -3.0 .95323 563.5 *OOO}L *000086 *26

20.C -3._ .97951 575.5 *00025 *000064 *19
34.C -12.0 .898_1 556.9 *00121 ,000334 *00121 *00033_ *95

32,_ -12.0 .90009 5_5.5 .00089 *000246 *0008_ .000232 .74

30.C -12.0 .90127 53_.5 *00065 .O00lBO *00062 *000171 .53

19,0 -12,5 *97239 585.2 *00199 *000550 1.58

17.5 -11.0 .97577 586*9 *00193 *000593 1.61

15,5 -2.5 .99267 5_9._ .001E2 .000503 _,_B

16.5 -2.5 .97802 587.5 .00184 .000508 *00160 *000464 1.50

17.5 -2,5 .98140 590.5 *00207 *000572 .00196 .000536 1,74

18.5 -2,5 .99774 601.2 ,00214 *000591 *00243 ,000671 1.75

_9.5 -2.5 .9_0_ _96.9 .002_ .000_02 .00251 .000658 2.10

20.5 -2.5 .99661 6O6.9 .00324 .000895 2.70

21._ -2._ 1.01952 600.5 .0005_ .000160 .47

_6.0 -16.C .91_35 5_6.5 .00136 *000376 1.04

36,r -_2,0 .90_22 5_9.5 *001_6 .000w0_ .00145 *000_00 _.29

32.C -18.0 ,92900 555.2 .001_5 *000373 1.0_

32._ -16,_ *91322 565*9 *001_2 *000392 .00140 *000387 .93

32.9 -14,C *90590 5_0.9 *00132 *000365 .00133 *000367 1.05

3_.,3 -1_.0 .9090_ 535.9 .00067 *0001_5 .5_

28.C -1_,o .90871 54_.5 *00165 .000456 _.34

28.0 -12.0 .90_15 538.9 ,oon6_ ,000177 .52

26.0 -12.5 ,92562 553,9 *00118 *000326 .94

22._ -12.5 .9_14_ 561.9 *00125 *00034_ .00_22 *000337 1.03

1,_ 12.0 _.0c *95830 574*5 *001_ .000370
2.0 1,5 5,00 .85180 513.5 .00030 *000083

2.o _,0 2.00 .98816 585*2 .00025 *000069
2._ 12.0 _.OO .99718 _9.9 *00021 .0000_

-2.0 .O 2.00 .95266 565*2 .00050 *O0013B

1.0 .0 2.00 .93fl01 557*5 *00063 ,000174

-3,9 1.5 1.00 ,98309 60_.9 *00_06 .000845

-3,9 8,0 [.00 .9915A 603.2 *00288 .000795

-3.9 12,0 I.O0 *99492 606*5 *00327 *000903

-2.8 1.5 _.83 .9701_ 597.2 *00432 *001193 .00_55 *001257

-2.8 s.o 2.83 ,97_6_ 599.9 .00430 .O011B_ .00_9_ .OOt201

-2.8 12.0 2.83 .97802 601.9 .00410 *001132 .00_53 .00_251

-1.0 1.5 3.87 .93576 568.2 *00208 .000575

-1.0 8,0 _,87 *94|40 570*5 *00223 *000616

-l._ 12,0 3.87 .94309 571.9 ,00224 *000619

_._ 1.5 4.00 .939_0 562.5 ,00129 .000356

1._ 3.5 4.00 .9_140 563.5 *00130 *000359 .00130 *000359

1.0 8.0 4.00 .94309 566.5 *001_3 *000395 *00142 .000392

aThermocouple loeatlon_ for which z and/or _ stationl are provided are for modehl; x and 7 $tations for these

m_dels _re measured from model or_lnl

b h measured in Btu/ft2-sec-OR.
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TABLE V, - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 - 6.00 INCHES - Continued

3. 2-_nvh by 4-inch stiffener wilh I 4 r_,und fairing COldillkted

(0 M - 3,51; R = 1.62 x 10 b

Te

x, in. y, in. z, in. _, deg T_ Tw, OR h

(a) {a} (b)

2.e .e

12,o .o
20.5 .Q

20.0 12.0

28.0 _.o

28.0 .C

2L'.5 -5.0

31.o 12.0

3_.0 .O

2.0 -12.0

2,0 12.C

12.0 -12.0

12.0 12.C

31.0 2,0

32.0 2.0

B2,O 3.0

32.0 6.0

3(,.0 2.C

34.C _.O

38.c .0

38.C .O

42.C 1 .C

4_.0 .0

_,B.O .0

52.0 .0

52.C 12.'3

55.0 .e

58.0 .0
58.0 12.0

_.z,,O -12.0

36.0 -8.0

36,C -3.r

3_.0 -3.0

32.0 -3.C

3_.0 -3.e

34,0 -12.0

32.0 -12,0

3C,0 -12,0
19,0 -12.5

17.9 -ll.o

15.5 -2.5

16.5 -2.5
t7.5 -2.5

lB.5 -2.5

19.5 -2.5

20.5 -2.5

21.5 -2.5

36,e -16.o

36.0 -12.0

32.0 -18,0

32.0 -16.0

)2.0 -t',.0

32.0 -io.0

2B,C -I_.0

2B.0 -12.0

26,0 -12.5

22.0 -12.5

20,5 -11,0

1.0 12.0 ,o.0O

2 ._ 3.5 2.0_
2.0 12.c 1.00

-2.0 .0 2.00

i,_ .0 2.0c

-3.9 1.5 1.00

-3.9 8.C I .oc'

-3.9 12.c 1,0_

-2.s 1.5 2.8B

-2.8 8,0 2.B3

-2,8 12.0 2.83

-l.e 1.5 3.87

-i.o 12.0 3.8 _

I.O 1.5 t*,00

l.O 3.5 e,.oo

1 ,C S.O 4.0O

h

Nst hc Nst, c

(b)

.95_92 568.5 .0006e .000329 1,00

.96948 579.9 .00105 .000508 1.62

.99660 602,5 .00170 .000822 2.$0

.92315 547,5 .00060 .000290 ,71

.97287 57_.2 ,00016 ,000077 .19

.97457 57&,9 ,00016 ,000077 ,24

.99717 b05*5 .001_7 ,000B08 2._3

.91241 5_1.2 *000_7 .00022? .55

.93953 558.9 ,00069 .000334 .00066 .000319 1.06

.95479 567.9 .00066 .00031g ,78

,959_i _70.9 .00070 .000339 ,82

.9604_ 573.2 .00100 ,eoo484 I,_9

.95875 573,2 .00105 .000508 1,36

.94801 560,2 .00028 .000135 ,38

.9_801 561.2 .00047 .000227 .00049 .000_37 ,70

.9_518 559,5 ,00C_2 .000203 ,62

,93S14 55_,2 ,000_0 .000193 ,47

.94292 560,9 ,00071 ,000_43 ,00_75 .000_63 1,0_

.9_179 550,9 .00078 °000377 ,00082 .000_97 1,15

.93840 558.5 ,00073 .000_53 .96

.930_9 555,5 .00100 *000_B4 .00099 ,000479 1,18

.92710 553._ .00107 ,000518 1.26

,91580 5_6.2 .00095 .0004_4 1.25

,925_1 552,5 .00109 .000503 ,3o132 ,000639 1,53

.93332 555,9 .00094 .000455 ,3009_ .000_55 1.21

.96123 560°9 °00105 .000508 ._!06 .000513 1,2_

.9361_ 557.£ .00_80 .000_87 .0_079 ,000_82 1,1_

.919_6 5_7,9 ,00082 ,000_9_ ,96

.92672 557.9 ,_8_ ,_00_87 .00078 ,0_D_77 1.19

.9@850 56_.9 .00079 .000382 1,18

.93558 557.2 ,00080 .000387 ,95

.9095q 5_3.5 .00105 .000508 1.62

.91241 544.2 ,00100 ,000_0_ 1.52

,93219 552.9 .O0016 .000223

.9_123 559,5 .00071 ,0003_3 ,00075 ,000363 1.05

.9_62 55_.2 .000_2 .0002e] ,63

.95366 562.9 ,00023 .000111 ,32

.90337 537,2 .00072 .0003_8 .00071 .000343 ,86

.9c33v 535,5 .0_0_6 .00022_ ,69

.90507 5_5o9 .00C36 .00017_ ,53

,9700_ 585,2 .00129 .000_2_ 1,93

.97400 583.q .00117 .00056_ 1.38

.99039 592.2 .00119 .00057S 1.61

.97570 584.5 .0011b .000561 1,36

.979_5 _6.2 .0_125 .00060_ ,00108 ,000522 1.87

.995_7 _96.5 *00157 .000663 ,0_167 .000B08 _,08

,98530 592.5 .00156 .000755 .0_129 ,000624 1,86

.99939 603.9 .00167 .00080_ 1.99

1o00678 59&,9 .0_039 .00018_ ,_6

.g1863 5_7._ .00085 .000_11 1.15

.93275 556,9 .00090 .0004_5 1,06

.91693 547,9 ,00092 ,000_5 .00090 .000_35 1.29

,90902 5_0.9 ,0007_ .000358 ,00074 .000358 1,12

,90902 5_8.2 .000_6 *000176 _54

.91241 544.5 .00105 .000_08 I.24

.91_it 541.5 ,00050 .000242 ,76

,92995 553.2 ,00070 .000539 1.06

.94575 562°5 .00086 .000416 .0008_ .000406 1.26

,97965 592,5 .00201 .00097_ _*09

,964_0 574.9 .00086 .000&16

.99_91 587.2 .0001& .000068

.99887 590.5 .00018 *000087

.9638_ 570°2 .00027 °00013i

,9_914 5_2,5 .000_6 ,000225

,9830_ 596°9 ,00199 ,00096_

,99095 599.2 .00170 ,00082_

,99439 603*5 *001B& ,000890

.971_ 59_.5 .00237 ,0011_6 .00281 .001359
.97570 597,2 .00236 .0011_2 ,00276 .001335

,97909 597,2 .00220 .00106_ .00264 .001277

.94125 564.5 .00128 .000619

.94632 569.2 .001_5 .000653

.96745 571°2 .00131 ,000634

.9_575 5_2,5 ,00062 .000300

.9_7_5 56_,2 ,00068 .000329 .00068 ,000329

.94858 555.5 .00076 ,00056B ,00075 .000363

L-
!

0
/'o
.#-

aThermocouple Locations for which z and/or _ stations are provided are for modets; x and y stations for Ihe_e

models are measured from model origins.

b h measured in B(u/ft2-seceR,
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 8 = 6.00 ENCHES - Cnntinued

3. 2-ir/('h hy 4-1rl('h sliffener with 1 4 round falling - Continurd

(g} M - 4.44; R . 4.53 X 10 _

Te

x, In y, In z. In. _1, deg' _ Tw, OR h

(a) (a} lb,.

h

NSt hc Nat, c

(b)

_.c _ ,95061 567,2 .00075 .000189 ,88
12,0 ,983[6 589,2 ,00131 .000331 182

2[:.5 ,0 Z,00573 608,2 ,00237 .000598 3139

28.0 12,0 .91581 5_.9 .00062 .000157 .60

2L,5 -5.0 1,00392 605,9 ,00206 ,000520 3,07

31, 0 12.t ,90627 538,9 ,00066 ,000167 ,69

)&.,] ,c ,92872 333,3 ,00100 ,000252 ,00093 ,000235 1,_9

2,0 -12,C ,94948 968.0 ,00068 ,000172 ],C0

2.0 12.C ,95061 568,2 ,00102 .000258 1,02

1_,_ -12o0 ,96800 379,3 ,00109 .000275 1,95

12,0 12.0 ,96239 577,2 ,00133 ,000306 1,55

32,0 2.0 ,9_72_ 562,5 ,00047 ,000]]9 ,00053 ,000134 .59

32,0 3.0 ,94612 561,9 ,00048 ,000121 ,50

32.0 6.C ,94387 560,2 e00047 ,000119 ,55

34.c I. 0 ,93152 555,5 *00100 ,000252 ,00108 ,000273 i,43

3_.C 2)0 ,92984 554)5 ,00104 ,000263 ,00103 ,000280 i,42

3_,C 3,0 ,92872 553,9 ,00106 ,000268 1,49

36,C ,0 ,91525 547,2 *00136 *000343 ,00126 ,000318 [,92

38,_ ,0 .91412 5_8.5 .00130 .000328 1.86
4&,0 12,0 ,90683 5_2,_ ,001_6 ,000_69 1.42

42,_ ,0 ,917_9 551.5 .00129 .000326 1.8_

_4.0 .0 .92535 554.2 .00115 .000290 ,00116 .000293 1.67

aS.n .C .93601 559.9 .00112 .000283 .00114 .000288 1.40

52,0 ,0 ,93152 555,5 ,00100 ,000252 ,00099 ,000250 1,45

52,0 12,0 ,91132 544,5 ,00136 ,000343 1.37

55.0 .0 ,93321 556,2 ,00099 ,000250 °00097 ,000245 1.38

58,0 .0 ,94555 563,5 .00096 .0002_2 1.81

58.0 12.0 .92703 597.5 .00128 .000_23 1.24

4_.0 -12,C .90795 543,5 ,00|16 .000293 2.00

36,0 -8,0 ,90795 542,5 .00122 .000308 2.10

36.0 -3,0 ,92423 550,9 ,00061 °000154

3&,O -3,0 ,93377 556,9 ,00]00 e000252 ,00101 ,000255 1,43

32.0 -3,0 ,9_555 561,5 *00047 .000119 ,70

34,0 -12.0 ,09560 533,5 ,00097 ,000245 ,00096 .000242 1,76

32.0 -12,0 *89897 533,9 ,00051 ,000129 ,00045 ,000_i 4 ,80

30.0 -12.0 ,90065 534,2 ,00037 .000093 ,58

19,0 -12,5 ,97642 584.5 .00144 .00036& 2,44

17,5 -ll,0 ,98420 588,9 ,00136 .000343 2,34

15,_ -2,5 1,00448 60].2 ,00121 ,000305 1,89

16.5 -2,5 .98989 592,9 .00143 *000361 2,10

17,5 -2,5 ,99326 595,5 ,00149 ,000376 .00133 ,000336 2,22

18,5 -2,5 L.00729 604,2 e00147 ,000371 .OOlfl4 ,000465 2._i

[9,5 -2.5 .99q38 597,9 .00227 .000573

2_.5 -2.8 1.0022_ 605.5 ,00219 .000553 3._8

21,5 -2.5 ,69

36.0 -16.0 1.46

36,_ -12.0 ,00101 ,000255 1,79

32.0 -18,0 1.3_

32,0 -16,0 ,00095 ,000240 [.34

32,0 -14,0 ,00090 .000227 1.48

32.0 .to.o ,01

28,_ -14,0 2,12

28.0 -12.0 .59

26,_ -12.5 1.&5

22.0 -12,5 ,00070 ,000177 1.16

20.8 -Ii.0 3.51
l,h 12.0 _.0'3

2,0 1.5 3,00

-2.c .0 2.CO

.0 2,00

-3.9 1.5 1,00

-3,9 8,0 1,00

-3,9 12,0 1,00

-2.8 1.5 2.83

-2.8 8.0 2,83

-2,8 1_,0 2,83

-i,_ 1.5 3.87

-i, 0 8+0 3.87

-1.0 12.0 3.87

I.O 1.5 _.o0

1.0 3.5 _.o_

1,0 8,0 4,00

1.01459 603,2 .00044 .000111

,9124a 543.9 .00079 .000199

• 89616 534,5 .O010q ,000263

.92647 552.2 .O007fl ,000197

.91132 543,2 .00098 .000247

.90458 539.2 .00086 .000217

.90_58 537.2 .00052 .000131

• 90683 542,2 .00123 .00031]

.90795 538.9 ,00038 ,000096

.9225_ 549,9 ,0008_ .000212

.94387 561.9 .00074 .000187

.98260 592.2 ,00207 ,000523

°93117 570.2 ,00120 ,000303

.84790 514.5 .00050 ,000126

,96015 569.9 ,00030 ,000076

e94387 560,9 ,0004_ ,000_11

e98316 5_2,9 .0021_ .0005_0

.99382 599*9 .00215 .000543

.99831 604,5 .00257 ,000649

• 96857 588,2 .003|6 .000798

.97_18 593.2 .00325 .000820

,97755 596,2 ,00345 .000071

.93096 658.9 .00163 .000411

• 93601 562.9 °00190 .000480
• 93601 563.9 .00192 e000_85

.935_5 557,9 ,00088 ,000222

.93657 559.5 .001ol ,000255

e93770 861,5 .00120 .000303

,00380 .000959

,00_87 ,000977

.OOlOl ,000255

.00119 .000300

=Thermocouple locations for which z and/or _ stations are provided are for models; x _nd y 8rations _or these
models are measured from model or|gins.

b h measured in Btu/tt2-see OR.
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TABLE VI I HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 " 6.00 INCHES - Continued

3, _-itich b_ 4-inch stlffener with 1_4 r+_ur_d f;IH U_ ( _E_tHlued

(h) M = 4.44; R • 3.17 X 106

Te _x, in, y, Inl z , in. i _) deg _- TW, OR h Nst h e NSt,c

2 .o o0

12,¢ .C

2B.n 12.C

3_.0 .o

2._ -12.<)

2,C I_.C

_2.o 3.C

34,C ¸ 2._

3_.0 ),CI

36.0 oO

3B,O ,0

_2,0 ,C

4_,o °0

4B,O ._

_2.o .0

_2,o 12,0

5_,C ,C

_B.0 12,o

36.O -SoO

36,_ -3.O

3_,_ -3.0

_2,0 -3,o

34°O -12o_

3O,0 -12,0

19,0 -I_,5

i?,_ -ll,C

16._ -2,5

21,_ -2,5

36,0 -I_,0

32,0 -19,O

32.O -_,_

2B,O +12,( _

26,0 -i_,5

ZC,_ -11,O

I°_ 12,0 _._0

2,O Io_ 3.C ¸CI

-3,9 i._ 1.00

-3°9 _,0 I,OC

-3._ _._ I .CO

-2,_ 1,5 2._

-2.B Bo_ 2.B_

+2._ 12,O 2.n_

I ,o I. b _.OC

I,, _ _,¢ _.CC I

IThermocouple loQitlons for which Ind/or

models are measured [rom model orII;in6.

b
h measured in Btu/ft_-sec-OB.

.q537_ 571.2 °00058 ,000208 .gB

1.009_ 610.9 .O0196 .00¢70_ 3._0

.9732_ 9B0.2 o0C_20 .O0OO72 .36

.970_S 5B3._ .00127 °000_ 1.69

°9_B76 5_I.9 .000_ .000_ .63

.9559B _0.2 o00_36 .000129 ._5

.9420_ _63._ .0006_ °OC02_l i._2

.92_56 _5_.2 .00097 °O003_B oO009Z .000_0 i*_9

.92_B9 _4.2 .OOO97 o0003_ i._0

.9_0_ _i.2 ¸ .OOO92 .OOO330 1.0_

.93BI_ 56_._ .O007g .O00ZS_ .O00BO .000_7

._2700 _5_o2 .0007_ °0002_3 .9O

.95821 _T2.2 .OO055 +0OO197 .8_

.94149 _3o2 .000_ °000_7_ .9O

.9229_ 55t.2 .O00B_ .00029_ 1.69

.946_I 565.2 o00061 .00021_ .OCO_ o000230 1.11

.9587_ _I.2 .000_4 .OOO122 .67

._OS6Z _2._ .0006_ °O00ZZ6 oO00&l .0OO219 l.Z6

._1_86 _.2 .000_9 oO0010k .59

._B328 _B?.2 .00116 °000_]6 2o_

.99219 b93._ .00093 .00033_ 1.90

Io013_ _tO.2 .OO1O3 .000_0 _.9_

o99_32 601._ .0010_ .OOO377 2.0_

_.00_ 6O7.9 .OO194 .O0069? 3.1B

.925)3 _2o2 *O005B .O0020B 1.18

.91029 5_3.9 .000_2 .0002_9 .00069 .00024B

.93_15 _60.2 .OO062 o00022_ io_

.9_)20 _51.2 o000_6 .OOO2)7 .00063 .00_Z26

.?t642 _46.9 °0005_ .000194 .D0053 .OO019O i._

.9192O 5_7.9 .00¢3_ o000122 .69

.91720 _47.9 .000_2 .0001_5 ._i

.9_263 _8o_ .OO051 °O001B_ .O00_B .00017_ l.O_

.96211 _6.g .000_2 o0003_0

.7888_ _96._ .00170 .0OO610

.99SBB 6O3.5 .OO171 .00061_

Io002_ 60_.9 .OO226 .O0O811

.9_25 59_.2 _00280 .0O1OO5 ._03Ji o00_i88

.97882 _96.2 .O02aO .00100_ .0033_ o00_192

.9_0_8 566.2 .OCt,2 o000_?_

o946_i _6_.9 .00O56 .000201

.94B_3 _6B.5 .00091 .ODO3Z? .OOO90 .00_323

stations are provided are for models; x and ¥ stations for these

|

r_
o
Po
-w
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TABLE V. - HEAT*TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; d = 6.00 INCHES - Continued

3 2-inch bv 4-inch stiffener with I/4 round fairing - Concluded

(i) M • 4.44; R • 2,08 x I0 U

Te

x, In. y, in. z, In. _, deg T_- Tw' oR h

(a} Ia}

) .0 ._

12,c .0
20.5...... :_
20°5 -5,m

31.0 12.0

3'..O .D

2.0 12.0

12.0 -12.0

t2.0 lP.O

32.0 3,0

34.0 2.0

34.0 3.C

36.0 .0

_o.o .o

4_..0 12.o

42.0 .o

,._.. c .o

,*s.C n
_2.o :;
52.0 12.0

55.0 .o

58.C .m
58.0 12.0

_4.0 -12._

_6.0 -e.o

34.e -_.n

32,0 -3. n
30.0 -3._

32.0 -12._

19.0 -12.5

17.5 -11 ,O

15.5 -2.%

16.') -2,5

17.5 -2._

19.5 -P.5

?0.5 -2._

21.5 -2._

3_.0 -16. r'

36.0 -12.0

32.0 -1_.0

32.0 -16.0

28.0 -l,*. o

26.0 -12.'_

2_.5 -ll.O

I.O 12.o _.0o

-_.Q 1.', 1.00

-_.9 12._ l.nO

-2.8 1.5 2.89

-2.8 8.0 2.R3

-2._ |2.0 2,_3

-I .o 1 ._ 3.R7

-l.C 8.0 3.87

-I.0 12.0 3.87

1.0 1.5 a.oo

i._ 8.O 4.00

h

NSt hc NSt, c

{b). _),

•q_q2 572._ .000_5 .OOO2_ ._5

.9_0]7 593.5 .00_60 ,000325 1.20

.9961_ 608._ .OO15O .00_812 2.9_

._22_9 557._ .000_7 .OOO254 .75

.g1628 553.2 .OOO32 .OOO173 .41

• 93996 5_B.2 .000_ .00025_ .92

.945_7 572._ .0_055 .00029_ .69

.966_0 58_.5 .00065 .OOO352 I._I

.9619_ 583.5 .OOmgO .O00_e_ 1.14

.9_59_ 576._ .OOO31 .00016_ .66

• g42_2 569.q .00050 .0002_1 ._0055 .QOO2g_ .g6

.9_162 569.5 .OOO52 .OOO282 .000_5 .000298 .98

• _3996 568.2 .00_50 ,000271 .98

.92_9_ 559.5 .00_65 .000352 .0_061 .0_0_30 i._8

.92O69 557.2 ,OOO59 .0OO319 1.13

.92_99 558._ .OOO71 .00038_ I._8

.93281 56_.g .00051 ,O0O276 .000_I .0OO276 l.O_

.9_92 570._ ¸ .000_6 .0002_9 .9_

.9_272 569.5 .000_ .OOO244 1.13

.92565 559.5 .0005B .000314 .73

.9_217 %_g.2 .00039 .000211

• 9520_ 575.5 .00_6 .O002_g

.9_886 567.9 ,OOO7O .00037g

.88

.89

• V201_ 556.2 .0006_ .000330 1.56

• glg59 556.2 .OOO58 .O003t_ 1.32

• 94272 569.9 .00048 .000_0 .0_2 ._002e2 1.09

.95_2_ 575._ .OOm2_ .00015_ .58

.7603_, 579.5 .00_19 .000103 ._3

.g0857 547.9 .00_29 .OOO157

.973O1 589.2 .0007_ ,0OO4O1

.98127 593._ .OOO73 .00039_ 1.87

•9B849 _98.2 .00076 .000411 .000"_ .00025_ I._S

.99118 6OO.5 .O00B_ .000_6_ .00_i .00038_

1.003R5 6O8.2 .OOO73 .O003g_ 1.55

.g8843 6O2.5 ,OOtl_ .00062_ 2.23

• g_063 6O5.2 .00170 .000_20 _.27

.V9559 601.2 .00027 .0001_6

• 92O69 555.9 .00m36 .00019_ .78

.90_02 5_8.9 .OOO48 .000260 1.09

• 93225 56_,2 .000_6 .0002_9

.9179_ 55_.5 .000_8 .0002_0 i._7

• 9l_33 55O,5 ,00_4_ .O002_g 1,00

• ?tl_3 551.5 .00060 .OOO325 1.30

.92565 559.5 .00_33 .0001_

• 97_21 _95.9 .00120 .000650 2.5O

.9_g79 581.2 .0005_ .0002_2

• 97521 589._ .00018 .00009_

.97962 5g_°_ .OO120 .00065_

.9895_ 6O6.2 °001_4 .00072_

.965_5 5gl.9 .OO201 .OO108n

.971_6 596,2 .OO212 .OOll_

• _tt 6OO.9 ,002_2 .O01310 .002_i .0_15_I

.9_72] 569.2 .000_7 *00052_

.94162 572°5 .00102 ,0OO552

.9_107 574.5 .00123 ,00066_

.742V2 _70.5 .00042 .00O227

.9_437 571.5 .000_7 .00025_

.?_602 572.9 .OOO58 .00031_ .000_7 .000_09

mrhermocouple locations for which z and/or @ stations _re provided are for models; x and y sl_ttlons for these

models are measured from model or[glne.

b h measured in Btu/ft2-_ec-OR.
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TABLE V.- HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00iNCHES - Continued

4 2-inch bv 4-t:_c,h sttffetler with 30 _' wedge

(a) M = 2.65; R - 3.95 x 106

x, in y, in. z, in. _, deg T_ NSI he NSt,c

(a) (a) (b l

2,0 ,0 .95298 *000384 *94

12,0 ,0 .95914 °000554 1,22

28.0 12.0 .89925 *0002e4 *61

28.0 4.0 .9_067 *000096 .25

28.0 .0 *952,2 *000080 .19
30,0 .0 .95018 °000122 .00092 *000129 .28

51.0 12.0 .90261 *000284 .67

34*0 *0 °94622 *000545 .002'4_ *0009@6 *7e

2*0 -12.0 .94962 *000412 .9?
2,0 12.0 *95466 .OOO39B *88

12.0 -12.0 .95554 ,000440 1.00
_2,0 12.0 .9507# .00O419 1o02

30,0 1,0 ,94685 ,0001IS .29

3ltC 2.0 .95675 *O00lJl *45

32*0 _.0 .94235 .000205 *00145 .000204 .52

32.0 5.0 .95787 *000253 .33

32.0 6.0 .91325 *0002k3 .60

5_,0 1,0 ,96627 .0003_7 *00298 *000365 ,86

34,0 2,0 ,94403 ,000368 *00266 .000374 .89

34._ _.C .93955 ,0003B4 .99

36°0 .0 .9567_ .o0o_e9 .00950 *000_92 1.1e

38,0 .0 .92612 .000552 .00415 *000384 1.24

44.0 12.0 .90933 °000529 1.21

42*0 .0 *92276 * 000525 .00314 *000512 1.19
4_*0 ,o ,92780 *000348 .00590 .000_48 1.3_

48,0 .0 *93171 *000489 .00380 *000506 1*14

52,0 12.0 .96865 *000564 1._2
55.0 .0 ,96138 ,000306 ,00380 * 000534 1*22

58,0 .c °96365 .00046_ h12

58,0 12,c .9329e *000339 ].26

44.0 -12.0 .90149 .000662 1.49

36.0 -8.0 .88974 *000533 1.24

36.0 -3,0 .9244_ .0002_3

34.0 -3.0 ! .9545] *000380 *00280 *000394 *89

32,0 L -3,0 .93171 .000292 .00164 .000291 ,53

30.0 [ -3.0 .95004 .000152 *00104 *000146 .36
28.0 -_,0 .94011 *000093 ,22

3_,0 -l_,O .8B190 *000413 100289 +O00&06 ._1

52.0 ll_.O .07687 .000_09 .0020A ._0287 *69

3010 -12.0 ,07W63 .000294 .00197 ,000277 *&3

19,0 -12*5 ! .93619 .000633 1.42

17,5 -iI.o .95410 .000616 1.43
15,5 -2.5 ,96865 *000396 _,_0

t6.5 -2.5 I .93298 *000612 *00407 .000572 1.49

t?.3 -2.5 .93858 .00056, 3.33

18.5 -2._ .97425 .000039 .09

36.0 -16.0 .91456 .0_0306 3.1_

36.0 -12.0 I ,19757 .000312 .0056_ *000510 z, l*

32.0 -IS*O [ .93135 *00@503 1*19
32,0 -16.0 .91492 .ooo54e .00392 .000531 1*22

32.0 -t6,0 .90317 .O, O04&l .00_33 .000496 1*33

52,0 -10*0 ,8863B .000295 .66

28,0 -14.0 .90485 .00065, 1.92

28.0 -12.0 *B9254 *000270 .65

26*0 -12.5 .9_716 *O005T_ 1._4

2_,0 -12.5 .92_32 *000364 *00599 *000361 1.30

1.0 12.0 _.CC .9,123 .000423

2*0 1,5 3.00 ,86064 ,00_035

2,0 12.0 _.00 .95242 ,000090

2,0 1.5 2.00 .94011 *000040

2.0 3.5 2.00 .94739 .000031

2*0 5,5 2.00 .94123 *000089 .00061 *000086

2.0 8.C 2.00 ,96739 *O000B_ °00060 .O00084

2,0 12*C 2.00 .93634 .0000|_ ,00077 ,O0010B

2.0 12,0 1._0 .95242 *000065

-2.0 .0 2.00 *92108 *000246

l,e ,c 2,0o .84776 *0000_5

-6.2 1.5 .54 *9613B .000063

-6*2 8*0 .54 i ,97369 ,000hi0 *00437 *000615
-6,2 12,0 ,5_ ,97761 *000603

-3.7 t*5 1.98 .9_250 *000617 *00_42 *000622

-3,7 8,_ 1,98 ,97201 ,000_50 *00536 *000754

-3,7 l_,o I,98 ,9759_ ,000751 ,0055b ,00.07_

-I,2 _,5 3,42 .9535k ,000862

-1,2 8.0 3._2 .96_06 ,000726 *0_515 *0_0724

-112 _2,_ 3,42 ,96506 *000868

1,0 1.5 _,00 .91436 *0004_9

1,0 3,5 4,00 ,91736 ,00.0477 *00_39 *000477

I.O 8.0 _.00 .92380 *000431 ,00357 *000_24

t
aThermoeouple locations for which and/or _ s_atlons are provided are _or models; x and y station_ for Ihe_e

models are measured from model origins.

b
h measured in Btu/ft2-sec*°R.
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TABLE V. - BEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 8 = 6.00 INCHES - Continued

4, 2 inch hv 4-inch stiffener with 30 n wedge - Continued

('o) M - 2.65; R - 2.56 x 106

Te h

x, In, y, in, z, In. _, des T[ Tw, oR h Nst hc NSt, c Ko

(a) (a I (h) _)

2.0 ,0 .9_724 57?*2 ,00203 *000443 1.04

12.0 *0 .96134 58&.9 *00268 *000304 1.33
28.0 12,0 *90549 542.5 *00150 ,000327 *68

28.0 4,0 .94318 561.2 ,00048 .000103 .24

28.0 .0 .9538_ 566,9 *00041 *000089 .20

30.0 ,0 .94543 563°2 *00062 *000135 ,0_067 ,000146 ,31
31.0 12.0 .90437 342*2 *00133 *000290 .63

34.0 *0 .94487 368*7 *00]83 *000397 ,00185 *000403 .91

2,0 -12.0 .95443 576,2 *00223 *000486 1,09
2.0 12.0 .95893 377,9 *00202 *000440 1.00

12.0 -12.0 .95724 578.5 *002_1 ,000325 l,*0B

12.0 12.0 .95663 5T5.5 *00197 *000434 .99

30.0 1.0 .94206 561.2 *00070 ,000153 .32

31.C 2.0 .95306 559.5 *00096 * 000207 .43

32,0 2°0 *73924 361.9 *00109 *000238 *00111 *000262 *58
32,0 3.0 *93531 360*7 *00122 *000266 *61

32.0 6.0 *91357 347.2 *00137 *000299 .65

34.0 1.0 *74543 569.9 *00188 *000410 *00191 .000616 .91

34*0 2.0 *94318 568*5 *00203 *000463 .00206 *000469 .98

34,0 3.0 *73924 566*2 *00207 *000431 1.00

36.0 *0 .75868 568.2 *00245 *000554 *00247 *000539 ].25

38.0 .0 .92912 565.5 *00263 *000575 ,0C299 *000652 1,28

44*0 12.0 ,91281 553.9 *00279 *000608 1.33

42.0 .0 *92631 562*2 *00265 *000578 *00302 ,000658 1.28

44.0 .0 .72968 565.2 *00259 *000365 *00239 ,000565 1.20
48.0 *0 .93474 566.2 *00251 *000347 .0026l .000569 1.21

32.0 12.0 *97299 590.2 *00240 *000523 1.17
55,0 .0 ,96626 584,9 ,00241 ,000923 .00254 .000554 1.19

58,0 ,0 .97299 587.9 ,00230 *000301 1,11
58,0 12,0 .96114 582,2 ,00262 ,000571 1.27

44.0 -12,0 .91703 053*5 ,00281 *000613 1.34

36,0 -8.0 .90324 382.9 *00267 *000382 1.27

36.0 -3°0 .93474 559,3 *00107 *000238

34.0 -3.0 .94073 564.5 *00182 *000397 *00189 ,000612 .88

32,0 -3.0 .95643 562.5 *00122 *000266 *00124 ,000270 .33

30,0 -3.0 *93531 554.5 .00072 *000157 *00067 *000166 .35

28,0 -3.0 .95069 562.2 *00054 *000118 .26

34.0 -12,0 .89624 336.3 *00204 *000443 *00209 *000456 .91

32,0 -12,0 .88749 329.9 *00146 *000318 ,00130 *000283 .63
30.0 -12,0 .88468 523.7 ,00132 *000288 *00122 *000266 .61

19.0 -12.5 .74599 570.5 *00308 *000672 1.50

17.5 -11,0 *96062 585.5 .00309 *000674 1.49

15.5 -2.5 .97668 590*2 *002?6 *000602 1*33

16,5 -2*5 *75724 581.2 °00304 *000663 *002?7 *000604 1.48

t7.5 -2,5 *96512 388*5 *00272 *000593 1.35

18._ -2,_ *98593 585*2 *00029 *000063 .18

36,0 -16,0 ,92012 556=5 *00242 *000528 1.16

36.0 -12,0 .90324 546.5 .00251 *0005_7 *00250 ,000545 1.20

32.0 -18,0 .93362 565.2 *00254 .000554 1.22

32.0 -16,0 .91703 557._ .00288 .000628 *00289 ,000630 1.37

32.0 -14*0 *90608 348*7 *00248 *000541 *0025, *000554 1.19

32,0 -10,0 .89199 535.9 ,00151 *000327 *31

28,0 -14,0 *90807 554,5 ,0033_ *000726 1.51

28*0 -12*0 *89818 538.2 *00149 °000325 *?0

26.0 -12.5 .92273 562.9 .0028_ *000617 1.5T

22,0 -12.5 *92968 567,5 *00284 *000619 *0_282 ,000615 1.27
1.0 12.0 4.00 .94937 574.5 .00210 *000458

2.0 1*5 3.00 .8505T 512.2 .00032 .000070

2.C 12.0 3,00 *76399 575.2 *00040 ,000087

2.0 1.5 2*00 *95351 565*7 *00022 ,000048

2.0 3.5 2.00 .96062 570.9 .00033 ,0000?2

2.0 5,5 2,00 ,75303 567.5 o00_35 .000076

2.0 8.0 2.00 °96062 571,2 ,00035 *000076

2.0 12°0 2,00 *96733 575.2 *00038 ,000085 *00052 *000113

2.0 1.3 1,00 .9_162 564,9 *00025 ,000055

2.0 12.0 i,00 .9628T 572.5 *00047 *000102

-2*0 °0 2.00 .95562 561°2 *00|24 *000270

1.0 ,0 2.00 ,84080 506,2 .00042 ,000092

-6.2 1*5 ,54 ,97806 381.9 *00030 *00_065

-6°2 8*0 "54 "77593 599*2 *00517 °000691 ,00319 .e00695

-6,2 12.0 ,54 .98199 600.9 *0029B .000650

-5.7 1*5 ]*98 .96849 375*5 .00294 *000641 .00297 .000648

-3*7 8o0 ].98 *97637 606*5 *00338 *0007_? ,00541 ,000743

-3*7 12.0 1.78 .98031 602*2 *00397 *000866 *00379 ,000870

-1.2 1,5 5*42 .95724 595.2 *004_8 *000755

-1.2 8,0 3*42 *96681 593*9 *00602 *000876 ,00402 *000876

-1.2 12.0 5.62 *96681 600°9 ,00433 *000944

l*O 1*5 4.00 .9218] 557*9 .00197 *000427

1°0 3,5 4*00 *92406 562.9 *00212 *000462 ,00212 *000462

1,0 B,O 4.00 ,93001 564,2 ,00214 *000467 ,On213 ,000464

aThermocouple locations for which z and/or Jl sial,Ion8 are provided are for models; x and y Sial,ion5 for these
tnodel,8 are measured from model, orlKlns.

b h measured m Btu/fl,2-sec-OB.
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TABLE V. HEAT-TRANSFER MEASUP_MENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 6.00 LNCHES - Continued

4, 2 iJlch b_' 4-in_'h stif[ener with 30 ° wedge - (Tc_l_[l_luecl

(c} M • 2.65; H = 1.2B x 106

aThermocouple locations for which z and/or $ stations are provided are for models; x and y stations for theme

models are measured from mode[ origins.

b h measured in Btu/ft2-sec-°R.
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TABLE V. - HEAT-TRPJqSFER MEASUREMENTS FOR VARIOUS pROTUBERANCE SHAPES; 6 • 6.00 INCHES - Continued

4, 2-inch by 4-inch stiffener with 30 u wedge - Continued

(d) M = 3.51; R • 4.04 x 10 B

Te

x, in. y, in. z, In_ _, deg _ Tw, OR h NSt h c NSt, c

(a) (aI {b) (b1

2.c .c .95617 573.2 .00162 *000310 1.03

12,C .o .95954 581,2 .0021b ,000k14 1.39

28,C 12,0 .91066 544,9 ,00157 *000301 ,88

2a.c _,0 .96909 575.5 .00032 ,000061 .19

30.C .o ,95673 968,5 .00052 *000100 .0005_ ,000103 .34

31.0 12o0 *90897 543*5 ,00132 *000253 o69

3_.0 ,o .92920 558.2 .00196 .000375 .00193 ,00037( 1.27
2,0 -12o0 .95224 571.2 .00187 ,000358 1.15

2,0 12.0 *95673 574.2 .00203 .000389 1.09
12.r +i2.c ,95280 571.5 ,00186 ,000356 1.12

12.0 12.0 ,9477_ 569,2 *00193 ,000370 1.04

30.0 1.0 .95336 566.9 .00052 ,000100 *34

31,0 2.0 .94100 560.5 *00077 .000147 ,49

32.0 2,0 *94046 561.5 ,00108 .000207 °00111 ,000213 ,77

32.0 3,0 .93931 563.5 ,00119 *000228 ,74

32,0 6.0 ,92527 552.9 .00128 *0002_5 ,76

34.0 I.C *92976 558,9 °00198 *000379 ,00198 °000379 1.28

34,0 2,_ °93032 559.2 ,00203 *000389 ,00205 .000393 1,27

34._ 3.0 .92920 558,q .0O198 .000379 1.22

36._ ,0 .91852 553,2 *00239 ,000458 ,00239 .000_58 1,54

38.n .0 ,91122 548.9 .00253 ,000485 ,0_275 ,000527 1,62

44.0 12.C .91_59 550,9 ,00235 *000450 1.36

_2.0 .c .91_03 550,5 *00238 ,000456 .002_5 .000508 t,54

_4.0 .0 .92_14 553.5 *00225 ,000431 .00225 =000431 1.48

48.0 .0 ,92807 557,9 .00227 ,000_35 ,00228 ,000437 1.47

52.0 °C ,91908 552.2 ,00207 °000396 °00206 .000395 1,)2

_2.f 12.0 .91234 548,9 .00232 ,000_44 l,_O

55,0 .o ,91965 552.5 *00201 ,000)85 ,00199 .000381 1,35

5e.o .o .9_650 562.5 .O020B .000398 1,33

58.0 12.0 ,931_5 559,9 .00205 .000393 l.t6

_4.0 -12*n .89605 542,2 .00259 °000496 1.57

36.C -8.O .8977_ 540.9 .00247 .000473 1.57

36*_ -3°0 .93032 555.9 ,00120 .000230

34._ -3._ .93538 561.9 .00202 .000387 ,00204 .000391 1.36

32._ -9.0 .94325 565.9 .00118 .000226 .00117 .000224 .77

30.C -3.0 *95167 566*2 ,00064 .000123 ,00060 .000115 ,41

28.0 -3.0 .97471 578.9 .00037 ,000071 .25

34,_ -12.0 ,89324 535.9 .00178 ,000341 ,00179 ,000343 1*14

32,C -12.0 °08907 532.2 ,00118 °000226 .OOllO .000211 *72
30,t -12,_ ,08706 530,2 ,00095 .000182 ,00091 .000174 ,59

19°_ -12°5 .9544@ 580._ °00307 ,000588 1.94

17.5 -]].C ,97022 586,2 .00291 .000557 1,75

15,5 -2,5 ,98482 593°9 ,00250 .000A79 i,57

16°5 -2.5 ,96797 50_,_ ,0027_ ,00_523 ,002_6 ,000471 1.91

17°5 -2,5 °9764_ 589,9 .00289 *00055W 1,86

36°_ -16._ ,9123_ 548,9 .002_2 ,00044_ 1,_7

36.0 -12,CI .89_92 542*5 ,00232 ,000444 .00230 °000641 1,4|

32o_ _iB.O .9258_ 556,9 .O0_Z9 °000439 _°24

32,0 -16.0 ,91066 5_8.9 ,00271 ,000519 .00271 ,000519 1,b7

32.3 +14.C .89942 541.2 ,00218 ,000418 .00219 .000419 1,32

32.0 -10.0 ,89268 535.2 *00163 .000274 .91

28.0 -I&.C ,90054 544.9 .00315 .000603 1.72

2_.c -12._ .89605 534.9 *O010S .000203 .6B

26,f -12,5 *91760 552.5 ,00251 ,000_81 1,51

22,c -12,5 ,93008 562.2 .002_5 °000450 ,0023_ *000_46 1.k7

1.o 12,0 4°00 ,94718 573,5 °00246 °000_71

2,0 1,5 3.00 *85166 5[1.9 .00039 ,000075

2,_ 1.5 2.00 ,97921 580.9 *00019 .000036

2,_ _°5 2,0_ ,90595 585.2 ,00_25 .000048

2,0 5.5 2.00 ,97864 501.5 ,00030 .000057

2° Cl BoO 2.00 °98595 585.9 ,000_I ,000079 ,O00_I .000079

2.O 12.0 2°00 ,99775 592,2 ,00022 ,O000q2

2,_ 1.5 1.00 .97527 5_8,5 *00018 ,000_34

-2,_ _ 2.0O .9+8_0 565.9 *00096 .000184

I. _ _ 2.00 .0_15_ 506.2 .000_2 .000080

-6.2 i,5 .54 1.00168 596.9 *00093 .000178

-6°2 8.0 °_ .982_0 590.9 ,00_37 .000645 .00_37 .000645

-_,2 12.0 .5_ .98020 602.2 *00334 .0006_0

-_,7 1.5 i*98 .97190 592.5 .00340 .000651 *00399 °000649

-3,7 8.0 1.98 .97921 597.5 *00462 .000085 .00464 .000889

-3.7 12.0 1.98 .98258 600.9 .00483 o00092_ .00_85 ,000929

-1.2 1,5 3°_2 .9522& 589._ *00539 .001032

-I,2 8°0 _._2 .9657_ 590.2 .00_9 *0009_7 *00409 .000937

-I,2 12,0 3°_2 .96291 59_*2 .0050_ ,00111_

1.o 1.5 4.00 ,91908 593.5 ,00232 .000_

l°o 3,5 4.00 °92109 555.5 .00251 .O004Bl *00251 *000_01

1.0 8,0 _.o_ .92864 562.5 .00252 .000483 ,00251 ,000_81

aThermocoupte locations for which z and/or _ stations are provided are for models; x and y stations for these
models are measured from model origins

b h measured n Btu/_t2-sec-OR.
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TABLE V - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 600 INCHES - Continued

4. 2 inch by 4-inch stiffener with 30 ° wedge Cuntinut'd

(e) M = 3.5[; R = 2.80 x 106

Tex. in. y, in. z, in. _, deg T_ Tw, OR h NSt h c NSt,c

(al la} (b). Ib)

2.t ,0 ,96155 572°5 .001_1 ,000336 .98

12.D .O .9638: 577.5 .OCt67 ,000_6& 1.50
2B.e 12.0 ,92028 546.6 .00118 ,000328 .77

28._ 4.0 ,9768] 575°? ,00e27 e000075 ,21

_0.C ,o ,96w38 560.9 e00032 .000089 °26

3l.e 12.0 .915T5 5_5.9 .00090 ,000250 .6s

34.c .C ,93_98 557.5 .00152 ,000422 ,00150 .000417 1,23

2.0 -12.0 .9575g 569,9 °00125 .000347 .98

2.O 12.0 .96268 579.5 .001_9 .000358 m98

12.0 -12°t ,95703 5?0°2 .001&8 ,000&ll 1,15

12.0 12,0 .95307 568,2 .0013l ,000364 .98

30,0 l°c .96098 567.2 ,00032 ,000089 ._6

_i.o 2.0 °g4798 560.5 ,00061 .000169 .48

32,0 2.0 .9a628 560e9 .00063 .000230 ,00085 .000236 ,67

32.0 3.0 .9a515 560.5 ,00086 ,000239 .67

32.0 6.C .9315q 552.5 .00086 ,000239 .65

34.0 ].0 °93Wgfl 537.9 °00152 .000_22 .00152 .000422 1.26

34.0 2.0 .93654 558.S .001_6 .000_33 .00158 .000439 1.25

34.0 3°0 ,93441 557,5 .00152 .000_22 1.13

36.0 ,0 .9Z_67 55Z.S .0017_ ,000_83 .0017_ .000_83 i._0

38.0 .O .91632 548.2 .00195 ,000536 ,00212 .000589 1.60

44,0 12.0 .9208_ 351.9 .00175 ,000_86 i.|_

42.0 *C .91971 350.2 ,00175 ,000486 ,00201 .000538 I,&6

_.0 .0 .92650 555°2 .00174 ,000483 .00175 ,000_86 1.39

_8.0 .0 .9355_ 558.2 .00157 ,000436 .00158 .000_39 1.30

52.0 .0 .92593 552,5 .00145 ,000_03 ,001_ .000_00 1.13

52.0 IZ.C .91802 5_0.2 .OOI_8 .000_II .q7

55,C .o ,92650 552.5 .00153 .000_25 °00151 °000419 1.19

58.C ,0 .943_6 56_.2 .001W7 *000_08 1.17

58°0 12,0 .93780 559.5 ,00152 .000_22 i°00

4_.e -12.C .90388 540.2 .00176 ,000489 1.W8

J6.0 -8,_ .9050_ 541,2 ,0019_ ,000539 1.68

36°0, -3*0 .93667 555.5 .00079 ,00_219

34.0 -3,0 .9_007 _60.9 .00_4_ .000400 .00140 .000405 1.2L

32.0 -3,0 .98855 56215 .00037 .000269 .00095 .000267 .f12

30.o -3.0 ,95872 566.2 .O00&6 .000128 .000_2 .000117 .38

2B.C -3.c, .98134 5_8.9 .00027 ,000075 ._2

3_°0 -_2.0 ,90162 536.9 .00152 .000357 .00133 .000369 1,0&

32.0 -12.0 .89879 552,5 ,00085 ,000236 .00079 ,000219 ,71

50.0 -12,0 .89710 531.2 .00085 .000236 .00077 .00021& .69

19.n -ii,5 .959_9 577._ *00207 ,O00_7_ 1.64

17.5 -II.C .97399 563.9 .00188 .000522 1.57

15°5 -2°5 .98756 591.2 ,00183 ,000508 |._9

16,5 -2.5 *97116 561.5 ,00187 .000519 *00160 .000_4_ 1.52

17,5 -2.5 .97851 589.9 ,00186 .000516 1.56

36.0 -]6.C .91858 547°9 °00155 ,000430 ].18

56._ -12,C .90275 539.Z *00176 .000_89 .00175 ,000486 t._8
32.0 -i@,0 .92989 535,2 ,00159 .000_2 1,22

32.0 -16,0 .9]575 547.5 .00192 .000553 .0_192 .000533 1.26

32._ -I_.0 ,90558 540.2 .00157 .000_36 .0_155 .oo0a30 1.25

32.c -lC,c .90275 536.2 .00_2l e000336 .97

28,0 -I_°c ,90558 546._ .00220 .000611 I,_9

_8oC -12.0 ,9061_ 536°9 .00039 .000219 .64
25._ -]2.5 °92_80 552.3 °00161 °000_47 1°a8

22.C -:2.5 .93780 559,9 .00159 .000_39 °00196 ,000_33 l._l

1.0 12.0 _._ .95_77 571.2 ,00156 .000_33

2.0 1.5 _.3u *85243 512.1 .000_ .C00100

2.0 12.L 3,3t .99830 5fi9.2 .00023 .00006_

2°C 5.5 2,_C ,98_73 5_O.g .000_I .00005_

2.2 B,o 2°00 .99038 58&._ .00027 .000075

2.0 i_,0 2.00 I.00169 590.5 .000_9 ,000053

2°0 12,s ].00 ,99_9] 586.5 .00017 .0D0_7

-2.0 .C 2.00 .956_6 566.9 .00075 .000208

1.n ,0 2.C0 .84395 507.5 .0n054 .000150

1.00339 593.2 .00041 .000114-6.Z 1.5 .5_

-6.2 fi.C .S& .98530 597.2 .002_4 ,000622 *0022& .000622

-6.2 12.0 .5_ .99151 602.2 .00208 .000578

-3.7 1.3 1.98 .97625 589,2 .00239 ,00066& .00239 .00066a

-3.7 8,0 1.98 .982_7 597.5 °00305 .OODB_7 .00307 .000852

-3,7 12.0 1.98 .98643 598.5 .00330 .000916 .00332 ,000922

-I.2 1.5 3.a2 .956_6 585.2 .003_l .001030

-I.2 B,0 _,&2 o969_5 59&o5 .00289 .000803 .00289 .000803

-1.2 12°0 3._2 .96720 591,5 =OO&_4 .001177

1.r 1.5 _.0_ .g2vo_ 553.5 .0o15_ ,OOO_2_

1.0 3.5 &.o_ .92932 555.2 ,0015_ .000_28 °0015_ .000_28

1.0 8°C &,00 °93611 561,5 .00173 .000a80 .00172 .000_78

t_
I

PO
0
ro
.p-

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for theee

models are measured from model origins,

b h measured in Btu/ft2-sec-OR.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 INCHES - Continued

4 9 i:t_h hv 4 m_h _tifhner with 30 q_ ,aed_ Crmtmu(d

(f) M • 3.51; R • 1.62 x 106

Te

x, in, y, in, z, in. _, deg T_ Tw, OR h NSt

{a) [a) (b)

2,© .O _g6_76 5_9.9 _00_67 ,00032_

12._ . _ .95533 573.5 .0(]112 .(]00_(]

28,0 12.C .92953 5AR.5 .00(]66 .0(]0318

30.0 .0 .96533 556.9 °(]0026 .00(]125

31.0 12.0 .92214 543.2 .(]0049 ,000236

34.r .0 ,93B62 555.5 .(](]_9B .00(]_23

2.0 -12.@ .96(]22 567.5 .00075 ,000362

2.C _2.0 .96647 571.2 .OC(]8_ ,000405

12._ -12o3 .95?55 567,5 .00095 .(]00458

12.0 12.0 .95681 565.5 .00085 o00(]410

31.C 2.0 .94942 558.5 ,00(]33 .(](]0159

32.: 2,C .g4828 558.9 .0005_ .(](](]261

32.0 ].0 .94771 558.5 ,00051 .(](](]246

32.0 6.C .93635 552.2 .(](]06_ .(]0(]309

34.0 I._ .93852 555.9 .(]0095 .00(]458

)4,o 2.C .93919 556,2 ,(](]099 .000478

34.C 3.0 .93749 555.2 ,(](]096 ,000_63

_6,_ ,C .92839 551.5 ,(](]I16 .(]0(]560

3B._ .C .92157 546.5 ,n_125 .00059_

_4$_ 12.0 ,92726 _4q.5 .0(]i(]3 .000497

_2.C .C .92555 548.5 .00105 .0(]05C7

_4.0 .C .93294 552.9 *00lO0 ,(](]0483

48,C .O .94260 557.9 .(]0l(]2 ,(]00492

52.n .C .93351 552.2 .(](]091 .(](]0439

52.O 12.C °92385 5_6,9 .OOng8 .0(](]_73

55._ .0 .93a(]8 554.2 .O(]OS6 .00(]415

5_.R ,C .95112 562.5 .0_08_ ,00(]_0!

5_. 12.0 ,94_87 550.9 .0OO_3 ,O00_el

_.4.r -12.n .q1305 5wi,2 ,(](]]2_ °(]00598

26.C -R.C' .91362 542.9 .(]0130 .(]00627

_6.? -5.0 ,94145 55_.9 ,(]004_ .(]00212

34.Q -3.c e9437& 558,5 °00098 ,(]0047_

32,;; -3.c ,95(]56 560,2 °(](]o7(] *(](]0338

3:._ -3.r .96(]78 564,5 .00030 .0001_5

28,_ 3.0 .98238 575.9 .00(]23 .O0(]lll

34.¢ -12,_ .90964 539.2 .OO08_ .(]n(]_25

32, n -12. _ .g0794 5_&.g .0_0_5 *O002}_

3. 0 -12.7 .g0737 534.2 .00(]_3 °(](]n207

19,_ -12°5 .g6102 573,5 .O(]12b °00(]608

17,5 -II°C .g7499 578,9 .0(]I17 ,00(]565

IL.[ 2,5 1987_9 586.9 ,(](]121 .(]00584

15,5 -2.5 .96988 575,9 o0(]123 ,(]00594

I_.5 -2.5 .97513 581.2 .0012_ .00(]59B

35o r -16,3 ,9232B 5&6.9 °(](]09_ °00(]46_

35. r -12.0 ,91135 54(].2 .(](]124 °o00598

3_,q -IB.C .qt1_1 552.5 .ooln(] .(]QO_B3

32.[ -16.0 .91gf17 545.5 .00110 °(](]0531

32.0 -l_.C .91078 539,2 .(]01(]0 ,(]00_83

32.0 -i0.3 ,91362 539.2 .0(]06A ,(](](]309

28°c -l_,D ,g0964 5_0,9 .00138 .0(](]666

2_.C -12°0 .91532 599.2 .00n_9 .00(]236

26.P -12°_ .93237 552._ *(]O097 °00(]460

22. -12.5 .9437_ 558.9 *0(]I02 .(]00492

].C 12,C 4,00 °96_63 570,9 .00088 ,000&25

2.0 I.s _.00 .85_52 Sll.5 .no_5 .00n193

2.[ 12.c 3.0k °99772 585.5 .(]0015 .(](]0(]72

2,_ 1.5 2°0c 579.2 °00012 .000058

2,_ 5.5, 2.(]0 579.5 .0(](]19 .(]00092o_8692

2,0 8.0 2°00 .99147 5@2.2 °OOO}6 ,O0(]077

2.0 12.[_ 2.00 1,0(](]56 587°2 °00015 .0(]0(]72

2.P ]2,C I°(]o .99_31 58_.5 °0(]015 °00(](]72

-2.c_ ,01 2.00: ,g6&19 567,n .000&CI .0(](]193

I.c .c 2.o_ .sa_56 5(]6.g .00O_l .O(](]_g8

_._ 1._ .sa t.nol_o 5_.' .ocm?5 .ooo125

-_.2 S.C .5', .q8_79 5S9._ .(loll5 .00070(]

-s.2 12.0 .54 .9920_ $91,2 .0(]150 .00072_

-_.7 1.5 i,?8 °97R_O 582.9 °00152 .000713

-3.7 8.0 1.9e .90_5 592.5 .O(]le_ .00(]088

-3.7 12.0 1.9_ .qsa63 595.9 .(](]185 .(]0089%

-1,2 ]°5 _°_2 ,96078 577.5 °00233 ,(](]]l?&

-1.2 8,0 3.&2 .g7272 585.9 ,(](]188 ,(](](]907

-1.2 ]2.(] 3.42 ,g710] 589.2 ,(](]241 .00116q

if0 _.5 _*C O .g_692 5_Q,2 .O0(]B_ .O00Q_0

I,_ q,_ &°_o .g3862 556,2 .00092 .(]0(]44&

1.9 8.r 4. _,' .9_487 559._ .(]0102 .000_2

he Nst, C

(b)

1.72

.78

.39

.58

.00096 .(](]0_53 1.51

.B8

1.42

1.io

.as

.00(]5_ •(](](]2? (] .Bl

.75

.75

.0(](]95 ,00(]458 l.&(]

oOr_lOl .000487 ].46

1,26

°00111 •O(]0536 I*_6

.0"_143 .00069(] i.#a5

1.3a

1.5a

•001(](] .noon83 1.28

,00'I(]3 ° (]O(]& 97 ie2(]

.(]oo_(] .O(](]a 3_ 1.28

1.15

•(]008_ ,000_05 1.28

1.24

1.91

1,97

,00(]99 .(]00_78 I.46

.0of_69 .(]00333 I. (]&.

,00(]88 .(]o0a25 1.05

.62

.63

1.88

1.38

1.64

1 ,S 5

1.30

•(](]123 ,(]0(]594 I,_8

I.LO

•OOl l(] .00(]5_1 I.+7

•00099 • (](](]_7B I.52

.96

1.45

•OOl(]i .00(]_87 I._0

•(]0]_5 .o(](]Tno

•00152 *00(]73}

.00187 .0009(]2

.oo1_7 .000902

•O018a .000907

.00(]_2 .Oooa_

.onJol ,ooo_8_

aThermocouple locations for which z and/or _ stations are provided ars for models; x and y atsti(]ns (or these

models are measured from model origins

b h measured in Btu/fI2-sec-°R.
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TABLE V.- HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SHAPES: 6 = 6.013 INCHES - Continued

4. 2-inch hy 4 inch stdfe,.-i w_lh 3D '_ _'_dge ( _.ntinuq

(g} M • 4.44; R + 4.59 x 106

x, in. y+ in. z, in. 0, deg T[ Tw' OR h NSt h e NSt, c

Is) {a) (b). (b)

2.0 .0

12.0 .O

28._ 12.0

30.C .o

31.c 12.0
3,+.e .c

2.O -12.c

Z.C 12.o

12.o -12.?

:Z._ IZ.C

31.o 2.c

32.O 2.c

32.O 3._

32.O 6.c

3_.0 1.0

34.O 2.O

34._ 3.¢

36.O .C

38.o .C

4_.C 12.c ¸

42._ .0

4_.? .0

52.¢ ._

55.0 .o

58.o .c

5_._ IZ._

36.o -B.C

3,.O -_._

32.O -3._

32.O -12.C

3C.0 -12.C

17.5 -11.0

t5.5 -2. _

16.5 -2.5

17.5 -2._

32.C -18.C

32.O -i_.0

32.O -_0.0

2_°0 -12._

20.0 -12.5

22.O _12.9

1.0 12.0 4.0@

2.O 12.0 3._0

2.0 3._ 2._0

2.O t_.C 2.0C

2.O .: 2.0_

-6.2 1.5 .5_

-6.2 12.0 ._

-3.7 I._ _.gB

-3.7 _2._ _ ._8

-1.2 I. _. _._2

-I .2 _.o 3._2

-1.2 12.0 3._2

l.O 1.5 _._o

_.0 3.5 _.00

.9_7_7 5bS.q .00101 .00025_ 1.19

• 95250 571.9 .00097 .0002_4 1.35

• 91421 5_8.5 .OOO85 .OOO213 .83

• 95362 569.2 .OOG_2 .OOO1O5 .C00_5 .3001_3 .02

• 9106O _6.2 .OOO77 .OOO193 .72
.90892 5_8.5 .0013_ .OOO337 .0c129 .00032_ _.00

.g_036 569.9 .O01Zl .00030_ 1.21

• 9_036 5_7.2 .OO072 .O001BI 1.29

• 93630 _6_.5 .O01Z_ .00_311 1.25

.9363O 559.2 .OO053 .g00133 .73

.92959 927.9 .OOO76 .00019_ .O00_t .OOO2O3 .95

.93071 557.5 .0007_ .C00191 .92

• 93321 553.5 .0OO65 .OO0163 .76

.90830 5_8._ .00135 .00_337 .O0133 .00033_ 1.93

• g_9_8 54_.9 .00_3_ .00C337 .0g137 .0003_ 1.8,

.9CB36 250.2 .001_ .C_0337 1.89

.8983_ 5_1.2 .OO157 .C003_ .001_ .0OO387 _.21

• 91171 _52.2 .0013_ .00C337 1.30

.9O222 5_3.9 .001_6 .000367 .O0_TB .000_ 2.0g

.91171 550.2 .0013_ .00C337 .O0135 .OOO339 1.94

• 923_5 557.2 .0012_ .000316 .OCl2_ .OOO321 1.5_

• 91618 _51.2 .0C12_ .O0_3t_ .00123 .DO0_09 1.80

.905_7 5_6.9 .00132 ._0_339 1.3_

.91786 551.2 .00111 .0002_9 .O010s .00027t 1.5_

• 933_i 5bc._ .0010_ .0002_. I.gB

.9Z_7 550.Z .00_32 ._0099_ I.Z8

.8g_39 _0.2 .OO13O ._0326 2.2_
• Bg_gB _2.9 .001,7 ._O03eg _.5_

.9208_ 221.9 .0_069 .OO0173

.9_73_ 252.9 .001_ .000:_62 i .001_0 .OOO352 _.06

°93183 558.9 .00085 .000213

.9w97t 966.9 .00042 .000109

• 89383 536.9 .OOlt_ .0002B6

• B9719 53S.5 .000_7 .O00t_3

.9_971 572.5 .O0139 .0003_9

.96926 5B2.g .O0139 .0003_9

.9_6C3 293.2 .001_0 .O00_SZ

.96815 _82.5 .001_9 .00037_

.9_206 _85.5 .001_8 .OOO372

.90B92 545.2 ._0113 .00028_

.89t0_ 537.2 .OO136 .0003_2

.92O1O 55_.5 .0_i06 .00_66

.90069 _6._ .001_3 .00033_

.89719 53B.5 .OCtI_ .000_91

.9O222 _,0.2 .000_ .000_86

.89663 5_t.2 .001_ .OOO372

.899_2 537._ .00055 .00_13_

• 91583 %20.2 .00112 .0002_I

.92V36 226.9 .O011_ .OOO276

• g36f16 565._ .OO143 .O00359

.9B603 588.2 .OOO23 *00005_

.98_26 589._ .00022 .OOOO55

.9_915 567.5 °000_8 .0OO121

• 98826 _90.2 .0OO31 .00007_ i

.97762 _92.Q .OO193 .000_85 i

.98432 5q6.5 .OO213 .00D535

.9631_ 584._ .001_5 .000_65

• g7_29 293.9

.95_7_ 5Bt._

.950Z7 5B3._

.91171 _I.2

.9_339 551.9

.91898 _54.P

.00083 ,000208 1.27

.68

.00115 ,000289 2.07

.00055 .000138 .89

.80

2.36

i._O

2.19

2.21

2.09

.OOt3_ .000334 2.34

1.83

.O0_z ,o0o_31 i.e2

.ooll3 .ooo2B_ _.0o

1.16

1.99

.0010_ .000269 1.72

°00192 ,OCO_B2

.0018_ .000_65

.OO261 .000S$5

.O03O? .O0O771 .0031_ .0007_9

.0029B .0007_ .O0299 .00O751

.0_379 .OOO952

.O01ZB .00032_

.O0135 .00033_ .0O135 .000_39

.00158 .0003g7 .Ogl_7 .0_039_

t_
!
Po
0
Po
dm

aThermocouple locationa for which z and/or @ stations Itre provided are for models; x and y stations [or these

mode|s are measured front model origins.

b h measured in Btu/ft2-sec-°B.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 - B.BB INCHES - Continued

4 2 iJJ,'h b',' 4 _)t,-1_ _t:)f,=n('l w_th 3O _) wedge C,ulhm,,'cl

(hi M - 4.44; R - 3.24 X 106

Te

x, in. y, in. z, in. _, deg _ Tw, OR h

(a) Ia}

12.C .c

31.? 12.0

3;*.c C

2._ 12.P

_2,;I -12.C

12.0 12.0

_,.C i. <

32.' 2.5

32, '_ 6,q

3_.c 2.n

J_.9

_8. .c

._a.c t2.C

',2.:" .r:

.,_.: .0

_8. *C

52.0 .;

55.r .0

58.C ._

58.c _2,c

36.: -B.c

36." -3.0

3_,.n -3.0

32.C -3.0

34._ -12.0

32,C -12.c
3';,_ / -;2.0

kg,0 -t2.t

17.5 -lI.:

15.5 -2.5

16.5 -2.5

17._ 2.5
36.r, -16.0

36.0 -12.C

32,C -18.L
32,C -16,0

32.P -14.C

_2,¢' -lo._

2B.: -i_.0

28.9 -12.0

26.0 -12._

22.C _ -12,S

i .? 12,0 4.00

2,_ 5,5 2._e

-2." ._ 2,00

-_.2 8.c .5_

-b.Z 12,0 .5_

-3.7 1._ 1.9e

-3.7 8,0 1.98

-3.7 12,0 1.98

:.2 B.O 3.a2

-l.2 I2.e 3._2

1.C 3.', _.oc

1.0 8.0 _,OC

h

NSt hc Nst,c

(b} (b) .

,9_B5 569,2 °00062 ,000221 1.05

.9_qil 57_.5 .00_77 .00027_ l._
,92237 _52,Q ,00_80 ,00028_ ,90

.91846 5_fl,5 ,0005_ .00019_ .76

,qI_23 5_9,5 .00091 ,0003_8 ,00087 ,_00310 1,6_

.9_69_* 556.5 .0005_ ,000192 1.oo

.9_974 569,5 .00102 ,00036_ 1.36

,9D141 568,9 ,00065 ,000232 1.33

,9_192 554.9 .00089 .000317 1.19

.99755 570,5 *0002B ,000lOG ,_2

.91.359 563.2 ,000_2 ,000150 ,74

.937q5 560.2 .00052 ,000185 .00056 .000199 .85

.9_857 560,9 °00079 ,000281 i,2_

.94_80 561,5 ,00_51 ,000182 .78

.91567 5&9,5 ,0011_ .00059_ .0010_ .900351 1,6_

.9173[ 5_0.2 .00092 *000328 .00095 ,000342 1._8

.g1627 5_9,2 ,00109 .000388 1°98

• 90_50 5W2.5 ,00111 .000195 _ .00108 ,000385 I,82

,90171 _0*5 .00111 ,000395 I 1,95

.92070 551,9 ,00109 .00038a l 1.2_.90953 545,2 ,00105 .000378 1.68

.92070 551,2 ,OOC@_ ,000309 *00086 ,000305

,93243 558.9 ,00090 ,00032| ,00092 ,000328 1.58

.9268 r, 554._ ,00074 ,000264 ,00073 .000260 I,35

.913_ 5_,5 ,00109 .OCO_B_ 1.39

,92796 555.9 ,00079 ,00028] .00_76 .000271 1.35

,94248 564.2 °0007| .00025} 1.11
.93298 _59,2 ,OOtO9 ,000_7_ 1,25

,90562 5_I.9 .0008_ .000299 1.71

.90897 5_4,5 ,00112 ,00039g 2,29

,923_9 552,2 .00053 .000189

,92_05 553,9 .0010_ ,000370 ,00100 ,000356 1,89

,938_7 560,9 ,00061 ,000217 °00059 ,000210 _.20

°9_700 570,2 ,0003_ ,000110 .00029 .000103 .56

.90283 540.5 *00002 ,00032B .00092 .00032B 1.Ba

,90730 5_C,9 .00041 .000146 °ODOwO .000142 .8_

.90506 539,2 °00037 ,00013_ .0003_ °000121 ,75

.9_197 571.5 )00_1Z .000_g_ 2._g

°9698_ 582,2 .00087 ,000310 1.78

.98771 592,2 ,o010_ .00036_ 1.92

°96872 581,2 ,00109 )00037g 2,06

.97263 583,9 ,OOlO_ .000370 I,70

,9151] 5_8,2 .00080 ,000285 1,_3

.9000_ 53a.9 .00106 ,000378 .00103 .000367

.92517 55_,2 .00079 ,0002B1 1.72

,91176 5_6,5 ,00092 ,000328 .00090 .000321

°90395 5&1)5 )00081 ,000289 .00075 ,000_71 1,98

,91252 5_.9 .00059 .000210 _.20

°90115 5_0,5 .00118 .000_20 2._i

,90730 5_I,2 ,000_0 .0001_2 .89

,92237 552,2 ,00_7_ ,000267 1.53

• 932_3 558,2 *00078 °000271 .00073 .00026ff 1.55

,9W_71 566.9 ,00107 .00038|

°97487 581,5 .00020 ,00007_

,9_676 570,2 ,00039 ,00013_

,97877 589,2 .00136 ,000_8_ ,00135 *000_81

,98603 596,9 .00157 ,000_9

,9_5_7 580°9 °00157 ,0005_@ °00157 ,000559

.97_87 588,9 .00197 ,00070_ °00200 .000712

.97756 591,9 °0025_ ,000908 °00258 .000919

,9&SB_ 572,9 .0024Z .0008_

,9_923 _81,5 .00246 ,00087_ .002&7 ,000883

,9_76 582,9 .00322 .0011_7

• 91958 551,5 °00092 °000328

,92070 552,2 ,00107 °00038_ ,00107 °000381

.9258_ 556,2 .00139 .000_9_ .O_13R °0_0_92

aThermocoup_e locat_ona |or which z and/or _ stations are provided are |or _odels; X and y _tattons for these

modets are measured from rhode1 origins.

b h me_Bured in Btu/(t2-sec-OH.
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TABLE V - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 500 INCHES - Continued

4 2 inch by 4-inch stiff_mer with 30 ° w_d_. _ CuEU Ludud

(i) M - 4.44; R - ].75 x 106

Te h

X, in. y, in. z, in, _, deg Tt Tw, °R h Nst hc NSt,c ]_

(a) (a) (b) Ib)

2._ ._ .95151 _6,.9 .00053 .000552 l._O

12.0 .o .g5867 _75.9 .00066 o000_]_ I.BZ

28.e 12.0 °92628 553.5 .00055 .000_65 .07

_l,_ 12.0 .@p2_? 5_0._ .000_3 .e002@5 .Sa

3_.0 .0 .9212& 551.2 .00o7o .ooo_5 .0cCLI .,_00438 ]._7

2.C 12._ .g5085 569.2 .000a2 ._0054_ ].05

12.0 -12.e .9529_ 558.g .00049 .D00_25 1.07

12.0 12.0 .94_15 56_°_ .00056 .000372 °?I

_io0 2.0 .94639 564._ .00_30 ,OOelgg .58

B2.C 2.c .9_136 _6?.2 .0CC&7 °COC_12 .D_C!._ .000352 i.]8

32.C 6.0 .94471 %63._ °000_2 °000279

.92070 551.2 .00073 .000_5 .ODO_I .090_71 i.&0

_...0 2°0 .g2182 552.2 .00075 .00049_ .O_P_8 .es0584 _._2

3a.O _.0 .92126 551.2 *00067 .000_5 ].Bl

36.0 .C °908_I 54_.9 ._00Vl .000471 .00007 .O0O_5 I._i

38.C .0 .90506 5&l.g *000B6 .C00571 1.65

4_.0 12.0 .92628 55_°2 .000?2 .00_475 1.07

_2.0 .0 .91288 5&5.g .00063 .00041_ l._l

.0

_8.0 .0 .93745 559.9 .000_5 .00{_299 .000_7 .000312 .�&

52.0 °0 .93131 556.2 .0005_ .00035g .00053 .000352 i.)5

52.C 12.0 .gI@_ 54_.5 .00071 °000471 .90

55.0 .0 .9_29_ _57°2 .00_5_ .00035q .tnnSl .00D_3_

5_.0 .0 .94694 965.5 .0005_ .00C352 1.02

58.0 12.0 .93801 561°2 .00082 .0005_ 1o0_

4@.0 -]2.0 .91288 545.5 .0005_ .000322 Io_

_6.0 -@._ .91_00 5W7.9 .0008& .000_58 1.91

36.0 -_.0 .92_61 552.5 .00038 .000252

3&.0 -_.0 .92852 5%5.5 .00071 .DO0a?] .00069 .qq0458 1.5:

B2.0 -_.0 o9&192 552.2 .000&] .000272 .00_39 .000259 .02

90.0 -3°0 .958b_ 571o2 .OOD2b .00017_ .0_025 .000166 ._9

_4.0 -12.0 e9067_ 5&1.9 .00056 .000_22 .00056 .000372 I.17

32°0 -12.0 .91121 542.9 .0003_ .000226 .00033 °000215

19.0 -12°5 °95309 570.9 .00_62 .000&_2

17.5 -ll.O .9681& 579.5 °00080 ._00531 2.05

15.5 -2.5 ._8_0_ 509.e .00060 .000398 1.50

16.5 -2°5 .96S_g 578.g .00072 °000578 ]._8

36°0 -]6.C ._]791 5@8.2 .00048 .000319 1.0_

36.0 -]2.0 .90506 5&I.2 .00059 .000392 .00056 .000_72 i°_

32.P -l_.D .92572 552._ .0005_ .000_59

32.0 -16.0 .91&00 _q6.2 .00056 .000_22 .000_ .000965 1.60

32.0 -l&.o .9057& 541.5 .00055 .00o3_5 .0?_] .0003_9 1.20

32.Q -10.0 .91791 557.9 .00096 .000305 1.00

28°? -!&°" .9t227 5_C,5 °00t77 °00051] ].67

2_.C -12._ ._2572 5_3.2 .000_5 .0003_5

22°c 12.5 .93522 _58.9 °0_055 .c00355 .oDcs_ .0D0352

1.3 12.C &.CL .950_c 569.2 *00065 .000_32

2.0 12o/: 3.CC .9821_ _@5°q .00020 .000133

2.0 5.5 2.0 _ .9v_75 580.9 .00020 .C001]_ .00C]@ .000120

2.0 12.C i.cL' .980_5 5_._ °00019 °0001_6

-_°2 _.5 .5_ .98380 586.5 °00021 °000139

6.2 s.c .s& .97598 58_.2 .00082 .0005_& .0008_ .000558

-_.2 12.0 .Sg .gB32& 590.9 .00109 .00072&

-3.7 1.5 3.98 .96_7 579.9 .00092 .0006_I .0_092 .000611

-)°7 S°C 1.98 .97_31 587°% ,OOI_I .000STC .0_i_5 .000096

3.7 :2.C 1.9_ .97766 %_9.g .00159 .C0105_ .30Ib_ °001082

-i.2 1.5 3.&2 .9_862 572°5 .00136 .00090_

-_.2 8.0 _°_ .9609] 5_0°9 .001_2 °0009_ .001_3 .0009_9

-1.2 12.0 3._ .95700 580.9 .00200 .00132_

1.2 B.0 _.0C .9329_ 55B.9 .00070 .000_n5 .0_t69 .000_58

t-
I

F_
C

.._

aThermocouple locations for which z and/or _ stations are provided are [or models i x and y stations [or these

models are measured _rom model origins.

b h measured in Btu/[/_-sec-O_.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; fi = 6.00 INCHES - Continued

5. 1-inch by 2-inch rectangular stiffener

(at M = 2.65; R = 2.56 x 106

x, in. y, In. z, in. ¢, dog Tt Tw, OR h NSt h c NSt,c

141 l_} Ib), {b}

2*0 *0 ,95106 569*S ,00195 .000425 1.00

12.0 tO *95129 568.9 ,00200 *000433 1.03

20.5 *0 *97281 586*5 ,00316 *000600 1.55

2a*O 12.0 *91731 547*5 *00196 *000427 .119

28*0 4*0 .95922 567.Z *00077 *000168 .30

28*0 *0 .967|5 371,2 *00072 ,000157 .36

20*5 -5*0 .97678 589.9 *00315 *0006116 1.51

24*5 -5*0 *99546 606*5 *00423 *000922 1.92

30,0 ,0 .94166 563.2 .00190 ,000431 .00200 *000636 *99

31.0 12.0 ,92184 554.9 .00294 * 000641 1.63

34.0 *0 .92354 554.2 *00254 • 000553 *00250 *000565 1.26

2.0 -12,0 .95072 569*9 *00227 ,000493 1.11

2.0 12,0 .95695 572,2 *00206 • 000449 1.02

12.0 -12.0 .95299 570.9 .00226 .000492 1.01

12.0 12.0 .9_.95R 569.9 .00211 *000460 1.03

30,0 i*0 ,93883 561,9 .00_'03 *0004-42 .92

31.0 2.0 .92920 557.9 *00239 *000521 1.13

32.0 2*0 .92694 556,2 *00236 *000514 .00Z33 * 0005 OI 1,26

32.0 3.0 *92581 558*5 .0025_1 *000562 1.30

32.0 6.0 .93034 559.5 *00265 *O0053T 1.31

34.0 1.0 *92694 539.2 *00258 *000562 *00263 .000373 1.25
34.0 2.0 *92B07 557.5 *00248 *000540 *00255 *000936 1.20

34.0 3.0 .92356 558*9 *00252 * 000569 1.22

36.0 .0 .9Z297 553*9 *00240 *000523 *00239 *000521 1.20

30*0 *0 *92524 55_1,9 *00229 *000499 *00257 *000560 l*ll

40.0 .0 .84878 503.2 *00134 *000292

44.0 12.0 .93770 562.9 *00239 *000521 1.16

42.0 ,0 *92127 552.2 *00226 ,000492 *00249 *000342 1.09

44.0 .0 .92920 556.5 *00231 *000503 .00232 *000505 1.07

40,0 .0 .93657 560*9 *00209 *000455 ,00210 *000438 1.01

52.0 tO .92920 556.5 .00226 * 000492 *00226 *000492 1.09

52.0 12.0 .93090 558*2 ,00235 *000512 1.14

55.0 ,0 .92531 554*5 .00224 * 000480 .00222 * 000484 1.10

5B.0 *0 .94053 563.2 ,00207 • 000451 1.00

38.0 12,0 .9_563 56&,5 ,00224 *0004118 1.09

58.0 -12.0 ,94846 570*9 *00286 * 000623

_4.0 -12.0 .94225 566.9 .0020? *000625 1.37

36.0 -8.0 .92581 556.5 *00291 *000634 1.36

36*0 -3.0 *91901 362*5 *00040 * 000087

34*0 -3.0 .92411 557.5 *00259 *000564 *00263 *000373 l*Z6

32.C -3.0 *92007 558,2 *00262 *000571 *00262 *000571 1.19

30.C -3.0 *93600 560.9 *00226 *000492 .00223 .000406 1.09

28,0 -3.0 *96262 569.2 *00015 *000165 .41

34.C -12.0 *92297 557*2 *00307 .000669 *00304 *000662 1.38

32,0 -12.0 *92014 553.5 *00307 * 000669 *00305 *000665 1.58

30.0 -12.0 .92261 555.2 *00268 *000586 .00273 *000395 1.25

19.0 -12.5 *96602 581.9 *00282 *000614 1.3";'

17.5 -11.0 .96318 579.5 *00257 .000560 1.24

15.5 -2.5 .97224 582,5 *00214 • 000466 1,03

16,5 -2.5 *95356 573,2 *00265 * 0005T7 .00236 .000519 1.29

17_5 -2,5 .96148 583.2 ,00272 * 000593 .00256 .000558 1.55

18.3 -2.5 *98244 591.5 • 00293 *000638 ,00319 .000695 1.63

19.5 -2.5 .96820 584.2 ,00297 * 000647 .00273 *000595 1.44

Z0.5 -2.5 .9699R 585._ .0_319 *000695 *00312 .000680 1.55

21.5 -2.5 *9?678 590.2 .00321 .000699 .00330 .000719 1.5_

22.5 -2.5 .97564 590*2 .00355 ,000773 ,00343 .000747 1.73

23.5 -2.5 .9_J470 596*9 w00355 ,000773 .00_43 * 000",'47 1.32

24.3 -2.5 1.00226 609.2 .00425 .000926 2.061

36.0 -16.0 .93090 557.9 .00223 * 000486 1.07

36.0 -12.0 .93600 564*5 *00292 *000636 .00294 • 000641 1.39

32.0 -l_*O .96336 564.9 *00222 • 000484 1,07

32.0 -16,0 ,93204 556.9 .00228 .000497 .00226 • 000._92 1.09

32.0 -14.0 *92920 55T.2 *00235 *000512 .00255 *000512 1.13

32,0 -10.0 .92501 557*5 *00293 .000638 1.38

28.0 -14.0 .93260 561.2 .00272 • 000593 1.23

28.0 -12.0 .91305 546.2 *00173 * 000377 *82

26.0 -12.5 ,95695 575.9 *00283 .000617 1,37

26*5 -Ii*0 *98151 597,5 *00426 *000928 2.05

22,0 -12.5 *96805 588,9 *00360 *000741 .00342 .000745 1.52

20.5 -11,0 .96318 581.5 *00304 * 000662 .00303 * 000660 1.41
.0 ]3.7 1.00 1.02775 628.5 .00465 .001013

1*0 IlL7 1.00 1.00203 589.5 .00028 .000061

.0 7.7 l.O0 .99886 612,9 .00505 .001200

1.0 7.7 1.00 .99830 387.5 .00042 * 000092

.0 3.2 1.00 *99263 611.2 .00557 *001214

1.0 3.2 I*00 ,98017 378.9 ,00068 .00014e

.0 1.2 1.00 .99320 61_.9 .00521 .001135 ,00542 .001181

1.0 1.2 1,00 ,97"t34 576.2 • 00056 ,00C122

• 5 li,7 2.00 .95412 577.5 .00330 *000719 .00331 .000721

• 5 3.2 2.00 .94846 5?6.2 *00393 .000856 .00391 *000852

• 5 1.2 2.00 *94789 587*2 *00347 *000756

94.0 -1.0 *92354 553.9 .00253 *000551 1.39

34.0 _.0 *92581 556,9 .00253 .000551 1.25

54.0 5.0 .90315 545*5 .00278 *000606 1.37

3_..0 6.0 .95543 562,2 .00259 .000564 1.29

36,0 6.0 .92694 559.2 *00258 ,000562 1.28

38.0 1.0 .82783 _86.2 *00121 • 000264 .59

38.0 2.0 ,92524 554.9 .00232 ,000505 1,1_

44.0 _.0 * 9"J090 557.9 .00226 .000_92 1.11

44.0 6.0 *92007 556.5 .00232 * 000505 1.15

aThermocouple locations for which z and/or l_ stations are provided &re for models; x and y atlatlonll for these

models are measured from model origins.

b h measured In Btu/ft2-sec-OR,
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TABLE V - HEAT TRANSFEL' MEASUHEMENTS FOR VARIOUS PI{OTUBEI'tANCF] SHAPES; 5 = 6.90 iNCHES - CImtinued

5, I-_n('h hy 2-in(h lec'tangular stiffeneI - Continued

(b) M = 2.65; R = 1.31 x 106

z, in.

{a) ___

:. c'

.r,c

] .c:

i .oP

i .or"

2 .or

? .,qr

,_.vc

Te

.9_7_6 57q.9

.97705 590.9

.92724 556.9

.97_7 580._

.9_9_6 571._

.9%2?7 !_3.Z

.q_227 56t._

.95578 575.2

.Q_71 %9.9

.g%61Q _4. e

.932_3 563.2

.937qi _SS._

.93_63 56_.2

.929_ 51._.2

.9317] 56].!.

• 9550_ 5_.2

.g4730 571._

)94011 56_)_I

.9_123 567._

.9_731 564._

.951_6 572.2

.958_8 577._

.91_04 54_. o

.07C?L 580.2

,93_:,1 56_*.q

.93t71 563. _

.97_1_ 587.2

.97]z. 5 586.?

.98824 596. =

.9826£ [.qa*_

.98097 59&._

.9_739 573.?

.9_59 570._

.9_121 56v._

.e39._ 510.7

1.00619 616.2

1.000_0 615.9

,99776 %q_,q

1.0C]1] 61_. _

.Q6362 5R5.2

.966t*I 587.2

.9_]I' _60.0

.911 _ !.50.2

.942qi r68._

.9356_ 565._

h NSt

lul

.00105 .o0o_,_

.00168 .000712

.00]03 .030,,_ _

.000_3 .0001_0

.00172 .000729

.00267 .0_111#

.00117 .OOCa96

.00]65 .000699

.OOl_O .00ob93

.0_11o .0oo_66

.oot]_ .000_92

.OOtI8 .0005o0

• 0016_ .000_95 ;

.o01a3 .O_OEgl

.00141 .oO0_

.OOl_a .OoC61D

.melt9 .000_2

.00136 .OOCtT?

• 00132 .CO_6D

.0oI%_ .oon..51

.00117 .0C0496

.001_1 .O00_Sf,

• 00119 .OOO'Oa

.001:9 .O_O'm_

.OOt]l .000_71

.oo12_ .000_3

.001_2 .000602

.oo1,+1 .00_',9_

.00_62 .00Q_87

.00076 .O00_ID

.0C]63 .00C_9]

.oil,s .ocP._%

.00_B .02C161

.00]69 .0,_0716

.O01VV .ooc,sn

.00153 .000_&9
• 001_9 .00C632

.00157 *000_66

._o12_ .000',26

.001_9 .OCCCV_

.00]_7 .020_66

•001_ .¢0065_

.0C]60 .OOWT_

.00}_0 .COC:61

.001_6 .OOClVS_

.¢010_ .00o#5_

.OOl_S .O00'ZO

.ootn9 .o0c462

.oo12_ .coc,3_

.oetTi .000r55

• 0016', .ooo_mo

.oolol .oc0,2_

)OC]SR .00f1_70

.oOsa_ .eo]',,7

.0019', .C0¢_7

.octrl .OO¢_L

.00261 .CO!;c_

.00272 .oolls_

.00_12 .o012_

.00_31 .COClll

.00027 ,O_OL_

.0020_ .Oooat9

.00?1_ .oo_qc7

.o013o .OO¢'_Q

• 0015_ .O0_'ci

.oOi_ .000,_7

.OOt_5 .tO0'_

.OOl_ .Coc, lc

.O0_6v .coc,_

h

hc NSt, c

(hi

1.03

1.12

1.71

1.02

.',?

. "lt',i 19 .00050_ 1.z6

1.5_.

, _0136 ._00577 ]._7

1.02

1.09

].lO

].n6

].26

1.51

. °or _'; .noo5_9 ].51

1.71

. r_t,la_ °O00623 1.6C

._nia9 .0o0_2 ] .(.l

._¢]_5 .000572 1.3O

] ,77

1.27

._e] 19 . "qO05 t_ & 1.26

.Cnl!8 .<00500 1.2_

._"]31 .cmoss_ 1.39

i. II

1.2_

,_r]]9] .C00640 1.46

.-nls] .00051_ I.'_3

.7¢ 16': .C_0070_* l ._6

._rtt7 .<)oo6e6 ]._v

1.51

1.17

] .66

. ?r,l_,_ . <',o CI_ o_ 1.7(.

.Pr']90 .000_05 1._6

., ,,1 c_¢, . _'OOF_3] Z.n,*

.F_']7_ .,%0072[ l.e.O

*C(12'* .0C052t 1.18

.i_C]ZI .0005_5 l,_l

1.67

.94

I .S5

2 ._9 1
. fln] 9_> .oo0831 1.91

. qo]6'_ .pno716 1.71

. _r, aO,, .o_'IS_O

.r_lal , nr)OT_7

.e_zoC . "08_6

1.2]
.2_

i
I

aThernmcouple locations for which z and/or @ slattons are provided are for models; x and y atatlonm for these

models are measured from model nrigins.

b h measured in Btu/ft2-sec-°R.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 INCHES - C_mtinued

5. 1-inch by 2-inch rectangular stiflener - Contumed

(c) M = 3.51; R = 2.77 x 106

Te h

x, in. y, in. z, in. _, deg Tt Tw, OR h NSt hc NSt,c Fo°

(a) (a) (b). {W

2,r .r, .953_1 571.9 .00117 .000326 .90

2"._ ,_ ,OR03_ 592. = o001_9 *GO0_qO 1,_8

2R,C 12.f .92254 552,2 ,00009 ,000276 .65

2_.r t,.; .07362 577. _ .O0_6q ,000|_7 .39

2 ." -_ .OA_2A 596,_ .001A3 .000511 1.53

2_._ -=.r 1.0o168 eo�.o .00251 .0007_0 2.02

_,=.c ._ .96a_% 566.0 .00172 .c0O3_o .0o17_ .0003a6 .oR

3:,C, [2,_ .920qo 555,_ .00166 .000_6t 1.10

t_.c ,,7 ._2"ot 5_6,2 .00131 .000%71 ._o]_ .0n0363 1.07

2,_ -12, ¢ .95117 570. _ .00117 .000%26 .92

2.r 12._ .95622 b7_.5 ,00123 *0003_3 .93

12.2 -12.; .955_6 57_,_ .o0111 .000_]0 ._6

]21i[ l 17,7 ,9_oo_ 571._ .00129 .O_03/.q .�&

.94210 _6%.o .00125 ,0nn3,.q 1.02

31,o 2,c ,929fl_ 559.5 ,OOl_l .000393 I.II

_2,q %,7 .q2%_5 557.5 .001_5 .000&25 1,12

a2,c 6,c .o2_q] 558*_ ,00162 .000&52 1.22

3_,_ [,c ,928]6 959,2 ,OOl&O .0003_1 .OCl/_ ,000_07 1.16

3_or 2,c .o?so] 557,2 ,00139 ,O003RR °_ml_2 ._00396 ].II

3¢,,O , ![ .925_5 %_5.9 .001_I ,CO0_& _ ,0_]_3 .000363 1.06
_£,r . .92928 557.% .0_]20 °000_6_ 1.07

a,n ,? .85463 5eS.O .000_c_ .?nr;z_o

_,P 12,0 .9_71& 563,o ,00]_£ ,300_ =, .90

42, _ ,C .92703 5_6.9 °OC]]' oOOOq2] .q5

_.P ,C ,93BS2 559. _ ,CO)©I .CZO,'_7 ,o71oi .POC2_2 .81

_8, _ ,C .9&275 565,_ .00!2 _ .0003&6 ,00125 *0003_9 1.02

S?,_ ,C .9337_ 550.2 °OO!]_ .000_2_ °3flirt ,000329 .92

_2," 12,p .q9006 55R. = ,00!2 ¢ .C_C_O ,82

_5,q " ._I_2 5%7*9 ,00[} c_ .O00_q2 ,oo_l 7 ,000326 .92

£_,c .C .9_6&_ 567.0 .C0[12 .CO031? .%9

5R,_ 12,C ,9_ 56_,_ o0012] ,000%3_ ,80

_.3 -_?,C .95004 570.2 ,00126, .000352

_4.0 -[2,7 .9_99 566. _ .0012 _¢ ,000_46 1.0_

36,q -£,[ .9298_ 5_. _ .O0]_C ' .0_036_ 1.06

3_,I -3,2 .926_7 _56,q .O0131 .000_6 _ .001_ .00037_ l*lO

32.o -_,C .92928 559,2 .0015_; 0000_3_ .001_5 .000_32 1,31

3.c -?,f .93826 563.9 ,00] _ ,000%7_ .0_I_0 .000363 1.11

2R.o -3,_ ,97081 576°9 .00056 .000]5{ .46

_&.[ 12,0 .926&7 55e.2 .O0]_C .000_I. .o01a7 ,000_i0 1.18

32,9 -12,C .92310 556._ .C0162 ,000452 .0015_ ,000_I 1,35

_P,< -12,C *_26&_ 557,5 ,O_]at .00029] ._CI_ .000_02 1.14

19,(I -12._ ,96800 58_¢2 °OOJ&& ,000_02 1.l_

17°_ -][,r .96632 581._ .00[50 ,OOO_]_ 1.25

1_°% -2,¢l .9758_ 585. _ ,OOl]_ ,000329 =96

16,5 -2,5 ,9_909 577.2 ,OO[tl .CO0_21 1.2_

|7,_ -2,% ,96800 5_3.2 .00[_2 _ ,C OCt2& .QCI[_5 .000_5 [._

18,5 -2,5 .98989 596,'; ,COI%_ J .Go0&30 1,26

1o,% -2,_ ,gTBll 590,2 o00]_ °O00&%_ ,OPI&_ .fo_]3 l,_

2_,5 2,_ .97867 591, _ ,OO]_O ,0005°2 .00178 °OOZe*g7 1.50

2[,5 -2,5 .98506 596,', .00187 °000%22 oOClg_ .eO0_4 1.51

22,_ -2, _ .98506 596, q .e_2Z2 °00_=6t_ ,CO]_? ,?o?_36 1.6_

2_,< -2,_ 1.00785 61_,9 .007_C .cno67o 1.98

36, C' -]6.[ ,9371_ 561,2 ,00]18 ,C00320 .90

_&,c -]2,2

32,0 -18, _ ,94892 _6_._ .OOIiI °000326 ,90

%2,0 -16.0 .93826 %63.0 .0011_ .000%1_ ._011% ,?_¢'%15 .J5

32,0 -ld*O .93208 560,_ ,00127 .0OOqSA ,O_:?? ,OOO_S& I*Ol

_2,_ -12,0 .92928 559.5 ,OOl_ .000_OO I.[W

?.,r _[&r ,9_7]_ 563.5 ,0011_ ,009%70 ],Ii

2_, r' -12,P .9225_ 550.9 ,00087 ,0002 t,q .70

2_,, ,q -[2l_ .96295 579.2 .00130 ,O_O_e8 l.tO

24._ l_, _ ,98]&7 _98,9 .002',0 ,O0_tTO t,9_

22. P -12°_ .97362 588. _ .0016q ,00047] .00]72 ,por t,_p 1,_0

>,_ If. 7 ,96913 58_,9 ,_016& ,Go _4_ o_P]_,P ,_90'&E2 1.3e

r 1_,1 1._ o 1.03311 636,2 .00_I1 .eooa_

v,_ l.OO 1.0022a 61_._ .00300 .ono_7

,r _,2 I, _n *9966_ 61&.5 ,00306 .000_

I ,r _,? l.m o .9949_ 589,_ ,00P28 .0oor_

.n 1.2 l.m _ .9966_ 615.0 .002_ _ .lO_R7_ .0.,06 ._07_%4

I, ],2 1,00 .99270 587. _ .000; _ ,cope,5

,_ [].7 2,0P .061_ 58q,2 ,OOlO_ ,coo''_ ,RP!o_ °0oo_

• _ I,_ 2, _n ,95510 57o. _ ,onTo_ .r_5_o

34°C -1,0 .92479 555. _ .00138 .000_5 1.23

3_,0 5,0 .90122 _&3.2 .001_2 .000452 2,23

3_.0 6,0 .93208 56_.2 ,e0152 ,000_2_ _*12

36,0 6,0 .926_7 _57._ ,00]_ ,OODd_& [.i _

38,0 1,0 .s_3_2 _30._ .dell9 .0003_ !.!'

38.o 2,0 ,9_]6 _7,5 .O0]_l ,00036_ [,s2

&_,O 810 .9_6_7 _2.2 o0012R *0003_7 ,84

aThermocouple locations for which z and/or _1 stations are provided are for models; x and y stations for these

models are measured from model origins,

b h measured in Blu/ft2-see-OR,
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 INCHES - Cot_tinued

5. 1 inch by 2-1nch rectangutar stiffener - Concluded

(d) M = 3.51_ R - 1.59 x 106

T e h

x, in. y, in. z, in. J, deg ,.f.{- hc NSt,c

/al lat Ib)

l.r,,

].P

],r

1.n

1.n7

i.o _

i.oo

I.en

Tw, °R h NSt

fb)

.9_0_0 57_.2 .00066 .C0C_20

.92562 557,0 .00_57 ,000277

,97502 58_,2 .00023 .COOli2

,9_I6_ 59_.0 *OC,]O2 .000_95

,_616 571._ *00079 .00038_

.923_0 55_.£ ._0]0', .0005]0

.9272g 560. _, .000_1 .000493

.9_727 5?2,2 .o0o?o .e003_o

,952a2 575._ ,00_77 .eOC _7_

.95615 576.q .0¢e65 .000%16

.95171 574.7 ,o0o_0 ,oDO?AC

.gz2R3 569oq .00P79 ,OD03R_

.92a_c 56_.o .oon_b .000_I

.92729 561,2 .00[03 ,ODOBOC

.9278_ 56].o ,00107 ,00051_

°92951 563,£ ,000£C ,OOO_'{v

.927B& £63.¶ ,00095 .00C'_61

.92_5l 561.2 .,3008} .000¢97

.92729 560°2 .O0_eO .00058P

.93228 562.E .OOOa6 .C00427

.85_8 _13.2 .oOea6 .C00223

.9_28S 56a.0 .00072 .00C350

,93228 562,2 .00O69 ,000_35

.93896 566.2 .00068 .000330

,q_782 571.2 .00n59 *000286

.9395C 566.2 .D0065 .000316

.93617 %6_._ .0007_ .O00_&O

.93783 56&.q .00056 .000272

.9517_ 57q._ oO006Q +_00_%5

.9_94_ 572°9 .00069 °000335

.9&S93 _72._ .00076 .OOO_6&

,91710 6_1.2 °oor17 ,ooorB1

.93062 565,'_ ,0_095 .000_61

°9&C61 570+2 .O0_Sg .c_o&_2

.028_ 562. _ .o0;o! ,ooetro

.0772 o 560. _ .00106 .?o_:l_

,96R_ 6 _R6°2 .O00qV .C00Q76

.9666_ 58&.o °00097 ,000t+71

,_V_,lZ _S9,2 .00?73 .00055_

,q6780 5R5.[ .O0#9B .0S_.+76

.98S_ 50_,_ .00C95 .COC,_]

°97613 501.2 ,00101 .O00&_O

.9766_ ;_].o +oO_o& .¢O?t. OG

_.00277 6[]+ _ .001_7 .000811

.94172 567. m .00066 .000320

.9_005 56Q., .oo107 .0_0519

.9_226 _7_.0 .00066 .00032C

.9_172 667.9 °000 _ ] °O0,_&%

.93_73 _63+q .00098 .000676

+927R& %5B. _ .00007 °00022_

°g62Rl %_2.2 .00006 ,000_4_6

o97W_6 _08._ .002_7 °OOll_]

.9722q !,90.[ .00!16 .OO05G_

.967,0 _86°2 .OOeqv .COO&71

1.0_219 632._ .002_7 .CoIO0_

,Bt23e %0q.7 ,noov ,noolTn

1.01831 6_q, r ,O00]l .000 _53

1.0127& 606,_ .000]? ,000063

,09_ 6]l,q .0021_ .00105_

._96_6 _97°2 ,oOo]+_ oC000_2

190£00 6_9,0 .o_2]q .C.0]0+_9

+99&_ _9%°% *00017 ,00C083

.06170 &R6,£ °0010(2 oC. qo6_9

.9_225 58#_.% o001_ .OOn_q4

.q2618 £6].2 ,o_oo12 ._00_+37

.9261_ £1>O._ .00_95 .ooo,++]

.929%1 562°2 .OOPg_ .OOC_+G6

.88788 5_6.2 .OOO_O .ooczsa

.93173 56_,£ .00_72 °0003_0

.94283 _£';.2 .nOQ?_ .OOCSH_

.¢7

.95

!.69

.67

.35

.+C]2_, .OO+)6]2

._*_vC ._n'3ao

,00L?? .C0C592

1.55

2.67

.O_aS] .?00_9% ].18

1.Z_

.:'0,7a .000379 1.25

.82

.91

.97

.01

1.18

.:_ng? .CnC_51 t._2

1.51

1.26

.'ong_ .nnr_66 1.32

.oi00 .nOC_ I._0

l.O_

1.01

.r_n_c .00_291 .69

.OOOS_ .00CZ62 ._

1.71

.r>_n8, ._n_O8 1.21

1._6

_.I,+

.q9

]._6

i.20

!.2_+

!.3.+

i._7

?._

.,9

l.?_

t.05

_._3

3.59

.'r,.2_ .0010_7

._n12_ .nn_626

.0't_9 .nO067_

1.3_.

1.28

l.%Z

1.16

I

IO
o
i',9

aThermocoupte tocations for which z and/or _ stations are provided _re for models; x and y stitlonl for thele

models are measured from model origins.

b h measured in Btu/ft2-sec-°R.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 6.00 INCHES - Conhnued

6. 2.8 Inch-Diameter Instrumented Cylinder

(a) M = 2.65; R • 3.8g x 106

Te

x, in. y, in. z, in. ¢, deg T(

(a) . {a)

2.0 .o

12.0 .0

20*5 ,0

28.0 12,0

28.9 4,¢

28.0 *0

20.5 -5,0

24,5 -5*O

30.0 ,0

31.0 12.0

34,O ,0

2.O -12.0

2.0 12.0

12,0 -12.0

12.0 12.0

30.O 1,0

31,0 2.0

32.O 2.0

32.O 3o0

32.0 6,0

34.0 _ .0

34.O 2*O

34,0 3.O

36.0 .0

38*O .0

40.0 .D

1.4.0 IZ.O

42*O .0

44,O .0

48.O ,0

52,O *0

52,0 12.0

55.O *0

58.O ,0

56*O 12,0

55.O -12.0

64,O -12.0

36.O -8*O

_6.0 -3*O

34.0 -3.0

32.O -S,O

3(3.0 -3.O

20.0 -3.0

3_.0 -12.0

_Z.(; -12,0

30.0 -12.0

19.0 -12.5

17.5 -ll*O

15.5 -2,7

16.5 -2,5

17.5 .2.5

L8.5 -2*5

19.5 -2.5

20,5 -Z*5

21.5 -2.7

22.5 -2,5

2_.5 -2,5

2_,5 -2*5

I0.55 9O

6.55 90

_.55 90

2._5 90

I0.95 leo

8.55 180

6.55 leo

_.55 180

3,55 180

2.55 180

1.55 180
1.05 l_O

I0.55 0

8,55
6,_5

3.55 0

2.55
1,55

1.05 0

I0._5 45

6,55 45

• ,55 45

2,95 _5

h

Tw, o R h NSt hc NSt, c _-o

(b) (b}

°q5610 592.9 ,00267 .000364 *_9
.95554 986*2 ,00270 ,000382 *87

,9538_ 589.5 .00250 *000896 .98

.951,+43 _S6.5 *00279 * 000395 .84

,9655_ 611.2 ,00502 ,000710 I.73

• 984_4 627.2 .00576 *000815 1.91
.9_721 _.90,5 *0029_ *000,_7 ,98

.95559 _89.5 *00296 *000419 .98

1,02111 666,2 ,00912 *001290 ,00957 ,001354 2.91

,95999 _90,9 *00296 *000419 ,98

,94888 _81,._ .00260 ,000368 ,00256 ,000359 ,Sd*

• 95610 _87.5 ,00_05 *000436 h02

,96221 592.5 °00267 * O00_tT8 *86

• 95499 _.89,5 ,00297 • 000420 ,95

,9_332 585.5 .00291 + 0004]2 *99

1,008_3 654.9 ,00787 *001118 2.68

,9955_ 640°2 .00986 *00132_* 3.28

,98+*_¢ 630.5 *00_*15 *001153 *00[*Z 1 .00_161 2,96

,97855 630,_ * 0068_) *000966 _,_7

,9496_ _91,2 ,00470 * 00066_ 1,62

.95110 _65.5 .00_2W ,000_56 .0029t *000_12 t*09

,96110 615._ *00547 *000774 +00607 .000859 ]*S&

• 9683_' 619,9 *00600 + 0008,¢.9 *00602 *000852 2.04

,92165 _8.5 .00580 +000820 *00565 *000927 1.9_

,9149_ 581.5 ,0056_ 1000768 * 00600 ,000849 1.78

.82605 495,5 ,00014 *000020

,9_888 _978,9 .00928 *000457 1.04

• 91832 973,9 * 00489 *000692 *00585 ,000757 1,56

.92610 977.9 ,00471 *000666 ,0097Z *000668 1.62

• 93ZT6 _79.9 .00432 *000611 *00_83 .000612 1.4_

• 92999 576,9 *00_02 *000569 ,00402 ,000569 1,36

• 9_[6_ _69,2 .00308 *000436 1.01

.9t054 576.5 *003q2 ,00055_. *00)91 .000553 1.33

,9_110 583.2 .00392 .000554 1.33

,93_.65 5Tt.2 ,00267 *000_I_ + *S_

,9266_ _70,2 °00307 ,000634 I

• 9305_ _77.5 *0036_ ,000516 I 1.15

.939_ 59_,5 .00399 *000564 1,26

.93332 _'71.9 *00196 *O002T?

,96110 613o5 *00587 *000850 *00600 ,000849 1.9'.

,97999 627.2 *00711 *001006 . O0"/2B ,0010_JO 2.27

• 97499 616.2 .0056_ *000796 .00557 .000788 1.86

• 97499 611,5 ,00576 ,000815 1*92

.95380 _88.2 .0033_ *000971 1*04

.95388 _87,_ .00332 *000470 .00391 .000468 1,09

°95499 588*5 *0031_ *000446 *98

,96166 995,5 ,00290 *000410 *92

• 95554 _87,2 *oozg_ 10004].% .97

• 96666 593*9 100279 *000395 ,92

,95110 _83.9 .00291 *000412 *OOZTI *000383 1.00

• 9533_ 987.9 °00296 * 000419 *00_82 *000399 .98

,966L_ 59?,9 ,00279 +000995 .O01t6 *000447 .90

.95332 588*2 ,00297 * 000_20 ,00_81 *000397 ,99

,95277 585*5 *00279 ,000395 ,00_79 ,000395 ,90

,95277 589.9 *0028_ *00(_00 ,OOZeB .000_0_ ._)+*

,94999 _53.2 *00279 *000389 *00264 *000_73 *91

• 95368 586,2 .00283 °000400 °00271 .000883 .91

,9483_ 577,2 ,00246 *000348

,95666 583,5 ,00276 * 000390

• 94963 585,2 *00378 *000535

,9466_ _76.5 .00248 *000351

1.00833 602,2 *00048 *000068

i. 00_.4 609.9 .00180 ,0002_5 .00177 ,000250

I.02111 612.5 .00077 *000109 .00082 *OOOl16

1.001II 603,_ .00117 ,000165 ,00113 ,000160

1,0of_55 _o2,2 .O_llO , f_00156 °0_I05 ,0f_0199

• 98722 _92,5 .00076 *000107
,97499 5_8*% °00115 *000165

°974_+4 586.9 ,00_<]2 ,000]30

,957_' I 587.7 ,00100 ,000424 ,00300 ,(30{)424 ] ,c7

,97055 612.5 , (%0642 * 000908 ,005_% ,000842 2*06

,95499 603,9 ,00564+ *000798 ,00556 . D0_786 ],8(3

• 9¢+669 594*2 °00++77 *000675 ,00+.74 *000670 ],52

,95110 59¢+°9 10052_ * O0(_T_A8 |,79

,9216_ 973,9 ,0048_ * 00060_ ,00466 ,00106 I_9 1.59

• 9_054 581.5 .00364 .000515 l.l_

.93_2 579°2 * 004"_ +. *000610 1.98

,93332 776,9 ,O03fl_ *00054_' ,00583 *000542 1.22

• 94332 779.9 .00304 .000430 .0(_I I . OOO',_n .97

,93"P21 579°_ ,00357 +000505 .00_62 ,00f35_ 2 I,]++

,92532 582,5 .00_]5 ,000587 .004q3 .080627 l.&7

1.00333 653.5 ,00982 ,00]389

1,00222 662,2 , [II 044 ,001477 ,01045 .001478

1.00555 660*5 .01119 *001583 ,0122_ ,001731

1,00722 885,5 .01547 *002185

1.00222 664.2 .01(.42 ,002040 ,01450 .002051

°99166 660,Z ,0095_. ,001345 ,00996 °001409

• 98444 645,2 ,00882 ,001248

,9805_ 623,5 ,00758 ,001072 ,00816 ,001154

,98555 6[+2,9 ,00806 ,001 l_+O ,00835 °001181

.97999 657,5 .01167 ,001622

.95_33 640,7 ,OOqS_ ,001351 .01006 *001_23

34.0 -1.0

_,0 4.0

34.0 5.0

34*0 6,0

_6.0 6.0

38.0 I*0

38.0 2,0

_4,0 8.0
4_.0 6.0

_4.0 4,0

4_.0 2,0

4_.0 I*0

h

,62

,+1

.59

.67

,95

*63

.9C

.75

aThermocouple locations (or which z

measured from model origins.

b h measured m Bt_/It2-sec-OR.

a_d/or 0 stations are provided are for models; x and y stations for these models are
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TABI,E V. - ItEAT-TI{ANSFEIt MEASU[_EMENTS FOH VARIOUS PF_OTI.[BEI_ANCE SHAP[<£; ( = 600 INCHES - (J,intmued

G 2.8 Invh-Diarneter Instrumented Cyiillde_ (._mllnu,'d

031 M - 2.65; R * 2.53 x i06

h

.59

.55

,62

.73

.'_9

aThermocouple locations for which z and/or _ stations are provided are for models; x and v stations for these models are

measured from mode[ origi_ls_

b h measured in Btu,'ftS-sec-OR

I
PO
0
/'o
.p-
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TARI,E 'V, - HEAT-TRANSFER MEASUREMENTS FO_ VARIOUS PROTUBERANCE SHAPES; 6 - 6 00 NCHES (7¢mUnut d

6, 2.8 In*h-Diameter Instrumented Cylinder - Continued

(e) M - 2.65; R - 1,26 x 106

Te

x, in, y. in. z, in. _, deg ,it Tw, OR h

{al (a)

2 C

12 ,r', _'

2F_.7 I?,t

28.3 a. ::

;, _ L 5

_c.O .C

3 ; .c L2.C

3_..c .o
2.o -12.c

2.c 12.C

12.0 -12,0

12.0 12*C,

3C,0 1.C

3:.C 2.c

32,0 2.C

32.C 3,0

32*0 6.C
3_.0 I .C

3_..r 2.0

3_*.C 3.0

36.C .0

38.6 .t

_,..C, 12.8

...... !i
_*8.f

52.C .c c52.0 12.

9_,C

58.[ 12.r

5fl,C -I2.C

a_._ -12.f

3_.C -8.0

36.0 -3.0

_t..C -3.C

._2.C -3.C

3:;.0 I.c

h.o -12.c

32.0 -12,P

3c.F -I2.3

19.r -12.5

18._, -11.?

17.[" -2.5

18.; -2.5

19._ 2.5

2 ._ -2.%

21.5 -?.L

g2._ -7.5

28. _. -2.5

2'.." 2.5

;, .85 O0

.55 oo

4 .55 oO

34.C

3..C

J 4. _

34.r

36.c

3B.c

3fl.q

,,(,. C

4_,.C

h

Nat hc NSt,c E u

{b) {b)

.q648o 5_._ .00107 .00046_ _._

.968_n 5_4,2 .00103 .ooOaSl l.lt

.964_9 583,5 .o01ol .000_62 1.03

,96616 _flA,o .00105 .000a59 1,04
,97302 59_.5 .00226 .000q89 2.28

o9a613 605,5 .00238 .OOl0al 2o_8

.96893 586,5 .00103 ,000_51 .9_

• 9689_ _88e5 .00319 ,000921 1,28

1.01719 6_&,2 *00_76 .002088 o00810 .002232 8,12

.96949 590,5 .00126 .000581 l,t8

.9578_ 579,9 ,00095 ,000_16 .0S083 ,000363 1,00

•96_49 585,_ ,00139 ,000_21 }oIO

• g_94g 587e8 =OOl05 *000_59 le03

,9667] _85.2 ,00105 ,000459 [,OO

,96338 588,2 ,00105 .000_59 1.06

1.130499 630.2 .00_09 .001790 4.35

• 99112 b19.2 .00_.51 .00187_ _.85

,g_058 610,2 *00_65 .001597 .00867 ,001606 _.88

.97725 609.2 .00312 *001_65 _._8

•9G117 588,2 °00187 ,000818 1,91

• 95673 579,9 ,00180 *000_9 .OOtll .000_86 1,48

.96137 889.2 .00228 *00099_ .00232 .001C_5 2,24

• 96560 596*8 *00273 ,00319_ ,00769 ,001177 2,73

.0339_ 575,9 ,00283 *oOt2qs .002s5 .0012_7 2,89

.92811 567,9 ,00232 .OOlOl8 ,0026'_ .0C1177 2°47

.98118 577,9 ,00121 .000530 1.17

• 92677 5_6.5 .002|3 .20Q_32 .C_2_] ,D0]055 2.09

• 93620 57_.2 .0017_ .Q00761 .CC17_ .000766 1.85

.94508 575e5 .00}7] .OOe7_R ,00172 .00_7_3 1°82

.96508 57_,2 *001_7 .000O1,3 .301_7 .000663 1.56

.937)] [ 868.2 *OOJlO .000_81 1.09

.q_8C8 1 575*9 *00169 .000652 .001_8 .0006_8 1.52

.95617 580.9 .001_2 .000621 1.82

•9_982 575.5 ,_090 ,00039_ ,88

._73_ 573.9 .OOlO8 .000_73

,9&819 574.8 ,00187 ,000600 1,36

,95229 580*2 *00172 ,000753 1,70

.9_009 569.2 ,00091 ,00039s

,_6227 591,5 ,0024d ,001085 .00253 °OClil07 2.51

,97781 606,9 *00316 ,001383 *_0326 ,001627 8.59

,97808 598,5 ,0023Q ._0]0_5 .002"_6 .00]02_ 2.49

.9_169 _03)9 *0022_ .000989 2,88

.96338 586,2 ,00126 .00055} 1.81

._644W 585,9 .001_] ,000_ .on]2' ,000_,7 1.32

• 96671 588,5 .0c12¢ .r_?_hl 1.21

,97_37 8PR*q °Otl['_ .C_OO_I 1,04

.96838 886,2 .oo1_, .002_5q 1.03

.Q778] 59_.2 *5_P_;' .,[3oo_,,_ .77

.96338 582*9 .O0]Co .[:_¢_4_ 1.08

.97781 591.9 .00097 ._o_?& 1,0_

• 9686o 58_,5 ,ohio] .000_2 .00087 .000381 1,02

.96505 88_.2 .OOlO'* .000#55 *00103 .000_81 1.0_

.9b[60 58_,5 .00_2 ._0_4_6 o00105 .000U59 I*00

.96_38 583°9 o0C106 ,C00466 °00097 .00042_ 1,08

.96782 587*2 .00107 .COC_68 ,08103 .000_81 1.06

• 97281 891,8 .OOl,_7 .00C6]8 l.&3

.9311_ 590*2 ,_796 *OCO_20

.97392 58_,9 .OPI_? .ooo_oo

°96616 586,2 ,00369 .0007_0

2.55 9_ .9578_ 577,_ .00]0,, ,000_55

8,55 IB_ 1,022_,{ 513*% .O0£&_ .000193 ,O00u2 .O_OiB_

6°_,5 _80 1.03272 6t8°2 .000_0 ,OOO131

_.55 180 1.03217 618°9 .0C02_ .OOOll_

3._5 180 1,03383 618°9 .OCOI'_ .CO00_

2.85 i_0 1.01553 6O7,9 .O_OiB .OOOO79

].55 180 .988_s 5Q8,5 .0OO29 .000127

_.05 tSO .996_f 89_,5 .0002_ .000109

-i.0 .96338 583.2 .00111 .000_86 ,001_ .0_0_9_ i.i8

_.0 ,q7550 b_,2 .OO258 .OO11O? ._o?q7 ,_:'9C 2.72

5.0 .96283 591.5 .002_9 .001090 .0o2_3 ._ot_' 2._7

6.O .9572_ 585.8 ,OO2O7 ,OOO906 ._0'0' .;r_H',_ 2.23

6._ ,95950 %87,5 ._0204 .C_0_93 2.13

_.c_ ,q_2Be 8_9,_ .O0191 .007_86 .0c_7_ .o_o_:q 2._5

7.o ,9517_ 578,8 .O0139 .000_0_ i°_2

8.o .94_,82 57_.8 ,001_8 .080638 1,_

6.( .945O8 87_,5 .OO135 .O0O591 ._0136 .0_:_','_ 1.38

4.6 ._8_78 879,2 .00_0_ .OC_e_ .30_ ,c_o4,,9 _.0_

2.o .95OO7 877°2 .O0139 .000_08 °001_ .oo0_,_c _._0

l.c ,93983 872.2 .0016_ ,000788 o00176 ,0007_0 _._

0 1.00776 636,2 .005_6 ,002889

_.oe610 63_.Z .0_8_8 .OO281? ,_0596 .0_26_8

Ic.55

_._5

6.55 0 1.0_/6 6_0°2 .00698 .00_0_I °00761 .on_3_o

_._6 _ l.OOtlO 6_7°5 .OO914 .00_000

2._5 0 .99856 638°9 .006_c .002888 °OO665 .002910

1.55 0 .9889_ _20.9 °00552 .002_L6 ,OO865 °002_7_

1.08 0 .97836 61_,2 .00_09 .0O1790

I_.55 _5 ._8838 615°8 .00_08 .OO1788 ,00_30 .0018_2

6.55¸ t,5 .99OO] 617,5 .00_7 .OO]956 ,00_60 .OO8013

,_.8_ _5 .98_3_ 627.5 .00638 .O02792

h

.6C

.'.b

.57

.52

.72

.99

.69

°58

.85

.61

aThermocouple locations for which z and/or ¢ stations are provided are for rood*is; x and y stations for these models are

measured trom model origins.

b h measured in Btu'ft2-sec-OR
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 5.00 INCHES - Continued

6, 2,8-[nch-Dianleter Instrunlented Cylinder - Continued

(d) M = 351; R = 3,96 x 106

Te h

x, in. y, in. z, In, _, deg Tt T,,,, oR h NSt hi, Nst,c ho°

r .rl z .

2 :_. 5 .0

28.o 12.0

28.c _.o

2B.n .L"

2L.5 -5.C

2_.5 -5.:

20." .?

31.0 12._

3_.,9

2.n 12.C

12.0 -12oU

l?. r 12._

3O.¸¸ ¸ l.t

31.C 2.C ¸

32.7 2.t

32.." 3.t

32._ 6.O

3_.C 1.0

_.r 2.0

3_.C ¸ _.¢

36. n .C

38.' .i?

,_.C 12.0

_2._" .0

_+8. P . C

52.r ¸ .C

52.C 12.L'

5B.n

%8. 12.(

_.? -12.0

36.C -_.C

3_. ¸¸ -_.0

_2.C ¸ -_.0

_8._ -3.C

2_.C -12.0

32.O -12,C

i_ [
_., -_:,_

_._ :_:':
I?._ -2.'

21.% -2._

_4.C

3_.r:

3_.o

3_,.o

t6.3 6.o

3_.o 2.c

•, _. :3 _. o

_,c ¸ ,.c

_ _,. _. 1.c ¸

.g_588 566.9 .00159 .000310 1,_I

.9_715 563.2 .00153 .00O?_g .99

._2C 5_1.2 .0017_ .0003_0 1.12

.9_5_? _3.9 .OO182 .0O0355 1.02

.9_365 583.2 .0036b .000213 2.2O

.975_I 593._ .00_65 .OO0719 2._

.9_531 56_.2 .OO173 .OO0338 1.12

.9_77_ 56_.2 .O0172 ._00336 1.16

1.01590 637.9 .007_3 .OO1529 .00_i? .OO1595 5.O5

.9_0_ 56_.9 .0O192 .000_25 1.01

.9_60_ 561.5 .OOt_l .0002_6 .0012_ .0002_2 .85

.9_3_ 56S.Z .001_7 .000_6 .95

._.90 5_2.2 .OO175 .0003_2 1.05

.9_90 563._ .OO179 .OO035O .9_

1.001?0 628.9 .00b_3 .001t_8 _.7_

.98636 613.5 .OO7O5 .C013VV _._6

.9761_ j _i_.2 .OO571 .OO1115 .00_79 .OO1131 _.0B

.96933 [ 59_.2 .OO524 .001023 3.25

.94202 572.5 .OO29O .0005_6 1.72

._3_ 562.5 .OO19O .OOO371 .0_I_? .00031_ 1.23

.95_42 58_.2 ._0_06 .O0_793 .00_39 .000_%? 2.5.

.9_6 5_.9 .00_7 .00¢_12 .0C_6_ .OOO91O 2.a8

.9_87_ 557._ .00_ .00075_ .OO389 .0OO76O 2._C

.9C62_ 5_2.2 .OO36O .OOO7O3 .C9_7_, .00073_ 2.31

.9315_ 556.9 °0_i0 .OOO41O I._I

.91253 _51.f, .OO319 ,000_23 .00_, °000_7_ 2.06

.92276 561.5 .OO298 .O00582 .0029_ .000_B_ 1.96

.93CI_ 5_.9 .00_0C .0005_ .OO3O1 .00058_ 1.95

.92559 55,+.9 .002_9 .000_86 .00;'_'_ .O00_Se 1.59

.9125_ 5_6.5 .0022_ .000_7 1.26

._2616 55,+.2 .OO221 .000_2 .0021_ .000_2_ i._8

.93923 _51.5 .0021_ .OO0_la I._7

.91a21 5_9.5 .0021_ .¢00,_2P 1.22

.9278_ 55_._ .OO215 .C00_2C I._0

.93O71 558. _ .OO252 .000_92 I._I

.9_95 5_9._ .0O137 .00026_

._,9_ 579.2 .0_55 .00088_ .O,_SR .000_9_ 3._5

._v62 59_.9 °00_29 .0010_ .0_92 .OOO961 3._

.963C_ _6.2 .00;_9 .C,00_81 .OnJ_, .C00e_68 2.25

.9_3_ _59.', .OO3,5 .OOO67. 2._0

.9_90 56'+.2 .0O/0_ ._O0_Cb I.$3

.9,._90 565.2 .OO192 .00C375 .00_91 .OOO373 1.16

.9'_61 _6,+._ .OO2O6 .00_.C2 1.29

.9_lt% _65._ .OO162 .OOO316 1.0_

.95115 565.9 .OO]72 .000_36 ].0_

.9%83 5_9.2 .OO171 .00013_ 1.0a

._,_207 5_!._ .001_9 .00t310 1.11

.9_263 561.2 .O0159 .OOO31O ,001_ .0002_I 1.03

.95_9_ 57O.2 .o015_ .0C0_05 .2_L_6 .000_63 1.09

.9_20 561.5 .0t1?_ .000_0 .00t_;C ¸ .000_12 I.i0

._,_ %1.9 .0017_ .000_.0 ._lTv .0003_6 I.IC

.9,.15C _61.5 .0015_ °000310 .0"_50 .OOO293 ].0_

.9,.60_ 563.2 .0017_ ._003.0 .091_7 .noo32e I._

ic. _ _0 .9_m %!.2 .002o1 .000392

_.'_ _0, .9=,_'_ 5_7., .0¢217 .000_2_

1:_: ................ o...........
IIOO_S_ 58%2 .OOn_l .000061 I

_.=' IRe l.CiCT*B _02.2 .Ooo87 .occ IYcI ,COOF_7 Ii .000170

6._' fRO lo02%28 597._ .0C0_2 .OOOOa2 .002_,5 .000088

_._' 1_ l.Clo_n 59_._ .o_c39 .oo_oTe .oco_ i .oooo7_

I

1.hfi 1_0 .9822_ [ %72.% .OOP5_ .000105

.e_5_3 567.2 ,09153 .00_299 .On_ i ,_00_03 1.02

.96251 9gC.t .00_21 °000822 °0c_tB .00989_ 2,65

.9_,320 57_." .00357 .000697 ._03_0 .000664 2.19

.9_752 56_*,_ ._277 ,OO05_] °0r27_ l .000555 1.5}

°93979 568.2 .o0_i v .cOOele ].72

._1_35 '',3.2 ,002_ I .0005_2 ._02_ .000555 1.83

.e3¢6_ _6o.2 .oo229 I .000_7 1._8

,92616 5_B,e .OOygl ,000_68 1,72

.'i250_ 558.u .0?272 .O00_l ,9['27_ ,000_,_ ],_8

,9357_ 558._ .0t198 .000_87 ,30203 ,000396 ],2&

°_3_68 %61.q .OC?3Z .ooO_q_ .0q242 .000_73 1.46

.92219 558,5 .00258 .OOCSO_ .0!_269 .000525 l, 7_

1[_,5! 0 l.oo00f_ _%9.9 *O]02Q .001992

8._5 0 ),O00_C 6_3.9 ,O109Z .CO213& .3109_ ,002:3_

6._5 C 1.00_0 _&_.2 .O_let .00215_ ,_I172 ,002289

_,5% i_ 1.02511 _5._ ,C175_ .003_3

2,_,, i_ ,9_772 6_7.2 ,Olq5 _, .0026_ ,o[]sq ,00265_

l,[ _ 0 ,9852_ 62_.9 °OtgT_ .O0}gO0 ,0[C02 ,001g57

!.0', ,+,t:¢ ._WOl 609._ .0075_ ,OOl_o
i0.'', ,9772_ 607.2 .D0776 ,001515 .OR?B6 i ,0015_5

6,_ _; _ .98!82 I,I0.9 .00761 ,001_86 .0_75_ ,001_7_

_,5;) _5 .07_7 620.9 ,D]I05 *DO?ISS

2,_ _ &_ ,QV61& _1%*g ,OOSR5 ,0_17_ ,0_955 : .001670

h

:_

£.]9

.92

.5i

.69

t-'
I

h)
0
Iv)

aThermOeouple locations for which z and/or _ stations are provided are for modeis; x and ) slations for these models are

measured [rom model origlns.

b h mea.s_red in Btu/ft 2-sec-°R
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; b = 6.00 INCHES - Ccmtmued

6 2.8-Inch-Diameter Instrumented Cylinder - Continued

(e) M - 3.51; R = 2.76 x 106

2. r_ .0

12.C .C

20.5 .n
2A.r 12._

28.r 4.0

2_.5

24.5 5.O

31.n 12.0

3_.P .0

2. c' -12.C
2.O 17,_

t2.< -12.C

12.0 12.'1

31.r 2.e

32.o 2.0

32._ 3.O

32.O 6.0

3_._ 1.O

3_.r 2.O

3_._ 3.O

_6.0 .C

38.C ._

_4.C t2.0

_Z._ .C

48.0 _
52.9 :

52.q 12.¢

_5., _, .c,

58.r .C,

_8.C l?.o

_._.P -12.17

32.n -3.O

2_. ,_, _.o

3_.o -12.c,

32.o 12._
3 _ .,: ¸ -t2.c

k_.r -12,5
_7.5 -11,:,

ts._ 2.t

1_._ -2.5

!7._ -2.5

1_.5 -2.t

17.5 .2._

2_._ ¸ _2._

21._ -2.',

22.[, -2.5

2_._, -2.5

2_*._ -2.5

I_.55 90

_.55 9O

2.'_ I_C

Te h h
x, Im y, in. z, in. _, deg _ Tw, OR h NSt hc NSt,c _ _-

(a) (a) (b) (b)
"L

.95477 5S_.5 .00119 .000533

.95363 566.9 .00112 .000313

.95024 564.9 °00124 .000347

• 99250 567.2 °OOlaO .000391

• 96890 587.2 ,00263 ,0_0735

.98021 593.2 *00277 ,00077_

.95590 568.2 *00123 °000344

,95533 568*9 .OOt40 .000391

I,0163_ 639.5 ,00597 .001669

°95759 570.5 ,00140 *000391

.95250 565.2 .OOl08 °000302

,9_194 566.9 .OOll4 .000319

.95816 570.9 ,00125 ,0003_9

,95081 565,5 .00120 .000335

°95137 566.9 ,0C]29 .00036:

1.00169 626.2 .00_85 .001359

.98643 610.9 ,00559 .001563

.97681 607.5 °00482 .001347

.97003 592,5 °00411 *001149

.9'¢91] 5?2.5 *002_I .000646

.94911 565,5 ,00150 ,000419

• ?5593 585.5 °00315 .000881

,95703 586°2 ,00360 .001006

• 92537 562°9 ,00292 .0_0816

• 913_9 554,5 .00281 .000786

.93837 559.9 .00152 .D00_25

.g1802 555,2 .00241 ,o00flT&

,92819 557°9 ,00213 .000595

,93611 560.9 ,00190 .000531

,93272 557._ *00174 .000&86

.91971 549.9 *001_I .00"506

,93385 558.9 ,00162 .000453

,94742 555.2 *00153 .00042R

.92593 553.2 .00157 .00043g

,93554 558.G .00!56 .000436

.937_ 56[,q .O01S7 *000523
,937_C 559." *00106 .000296

.95137 57B.2 .00_i_ .000£8_

,96833 59!.q .00376 .001051

• 96a9_ 582.9 .0026_ °00073_

°9728_ 5_9.5 .0_262 .000'_2

.950SI 566._ .00148 .0o0_1_

.95<81 _66.5 .00139 °00_389

°95107 569.t ,00147 .oooql_

.9575_ 569._ .O01]s .000330

.95816 5S9.5 .00[12 ,000313

.963_i 573.2 .00_14 .000319

.94968 56#,.5 .0011_ .000330

.95081 5_5°2 .0012_ .0009_7

.96607 57_.2 .001_3 .800_16

• _5081 565.5 .00!12 .C00313

.q51_7 565.9 *DCII5 .C00321

.9_]_& 56_.2 .00117 *000327

._5_2n 56_,9 .0012_ .oon3_9

•95702 56R.2 .00162 *O00aS_

.96_9#. 573°: ,00162 .000455

.95337 569.9 .00236 ,000660

._5 561._ .00150 .0004t9

I.;22_ _00.9 .00054 .000151

1.03505 605.9 .00022 .00N¢61

1.0_39_ 605.2 .oor21 .000059

1.0_392 6_6. _ .00236 .O_OjO]

1.01_83 _95._ .00_2] .oo0o%_

.9920_ 583,9 .000_3 ,000092

• 99547 5S5.2 .00029 .0000_:

3_.( ~_.C .96042 570.2 .0011_ .000319 .0_i16 .00332_ ].02

34.q 4.C °96664 587.5 .003_6 .00_3_ .0_359 .ooinn_ 2.65

_o_ 5.R °9_855 575.O .00271 .O007tR .00255 .000713 2._5

3_'C 6,0 °9_59 567.5 .00216 .nOO60q .00213 .000595 1.59

36,R 6,_ .94572 '*70.% .00248 ,000693 1,86

3_.o 1.0 .92593 555.9 .00211 .000%90 .00212 *000593 1.7_

3R.O 2,0 °940_7 562.& .00169 .000472 [,31

4_.0 8.0 °93215 £f,O._ .00219 ,000612 i,_ 3

44.0 6°0 .q3102 558.% ,00213 .?00595 °90214 .000598 1.55

_4,C 4.[) °94178 561.9 ,00159 .000_4 °00165 .000_61 1.18

_4.C 2.8 ,9_176 56_.5 .00]66 ,000464 ,00177 ,_00495 l,3l

44.0 [,C ,92_19 556.5 *00189 °000_2R .00199 .00055_ ].52

]C°55 0 1.0011_ 6_2._ .OOR%_ .C02387 .$9

R,55 o 1.00113 635.2 .OOq16 .0025&I .00916 *002561 .7_

6._5 0 1,00395 6_7.0 .00923 *002%80 .0_67 ¢002703 .75

9.55 0 i°02_5 A66.8 o01312 *003668 1.C7

2,_ 0 ,q9604 6_5, _ .O_q_7 .00_759 ,009_2 ,0_2745 ._q

1.55 0 .98_16 62_.9 .00717 .002004 *0074_ .002080 ._

1,05 0 .97512 6]0,2 .00572 .001599 .46

10.55 _5 .97964 612,2 .006]I ,001708 .00636 °001778 .65

6)%_ &5 °9841G 510,2 .00500 .001649 )00610 .00t705 .62

4,55 _5 .97342 522°2 ,008_9 ,002_75 .00

2.55 _5 .97_12 609.2 .006_ ._lq2_ ,0_717 .00200_ ._

.97

l.Ol

1.02

.92

2.07

2.15

1.03

1.13

.0063_ .00_772 4.81

t.¢l

• 00100 .000200 .a?

.95

.q3

.97

3.95

.0048q .001367 3.92

5._

1,74

1.2_

,003_5 .00098& 2.52

.0_294 .0_0822 2.35

.0030I .ooeaGl 2._2

.99

.002_7 .00074{ 1.99

• 0021_ .000_98 1.77,

.00191 .,00053q l.b7

.00160 .000447 1.2_

1.03

1,31

1.52

• on3fl 7 ._O_?lq2 ].16

.0_25_ .OOR?2_ 2.18

2.17

:.17
.nOl_O .ooo_,l ],16

.93

• 80:CI .00C2_2 .96

.oo[]l .CO03_O l.c_

• 00115 .000_2] .96

,O_t21 .000338 .9_
.00106 .000296 .9&

.0_1:9 ._on_33 1.oo

].29

.@i

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stalions for these models are

measured from model origins.

b h rneRsured in Btu/ft2-sec-OH.
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stations for these models are
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TABLE V. - HI']AT "I HANSFE][{ MEA_SUREMEN'IS FOB VARIOUS PI{OTUBEHANCE SHAPES; 8 = 6.0(] INCHES ('_,nllnued

6. 2.8 In, h-I)lameler Instru.,ented Cylinder - Continued

(g) M = 4.44; R = 4,43 x 106

x, in. y) in. z in _, deg Ti Tw) OR h Nst

?.: ._ .9,,1,i7 _7_._ .OOOel .0002o_
.r

,2. C'• .gt, 3Db 57q.9 .00080 .0002102R.?: • • .93923 %72.9 *00110 .000280

2_._ _. .96770 _95.e .0071_ .0005.5

2_." .0 .97_72 "99.9 .00228 .O005BI
? ._ -%o .gq_ .,v_._ *00067 .O0017t

2,,.e _.o .94,)&_ _-9.', .C0106 .00027C

_,.,9 .C 1.C, 1697 6_1.2 .00_91 .00125_

31,0 12." .94_i %77.0 .00127 .000323

3_eI? e j9%1_ 2 577.9 *00060 .000153

2.C -12,[ .9d4252 5?4°9 .00072 .000183

2._ 12oT .9_36 577.2 o00109 ,000278

}2.[J -12.0 .945R 3 _75. 2 ,00065 ,000166

12.? ]2.c .937£9 _72.2 ,00130 .000_3_

3_.P :_ I.OD]C9 626.2 .00622 .00107_

3]*'q _._ .98¢*67 6[7.; ._Ot,4_ .0011_I

32,_ 2,[ .970q 8 610.G .OO&58 oC01166

32.' 3.0 .gbi6B 597.2 .003_I .000968

32.'" _.c
._71 578.9 .001_5 *000_2C

t.c .9_5_ t77.2 .O011B .000300

7.* .9a_71 5s5.- .00293 .0007_

_._ .9_799 5a8.5 .00_20 .00_81_

.° .925_5 56a._ .0020_ .000_19

,912_i 561.2 .00200 .oooto9

,,l,. 12., .9310k !,70.2 .00128 .000326

"2-_ - .9J405 561.2 ,00185 ,000471

_+_- • ,92281 566.9 .00181 .000_61

•,_._ .( .9_1% 7 569.5 .00133 .000339

:,2,,7 .t, .92993 569,% ,00128 ,000326

'2. 12. _ ,91186 559.2 .00167 ,O0042%

''. [ .930_? %67,2 *eO]l_ .000290
5R. " ,9_1_2 074.9 .00119 .000303

%R.( 12, _ ,q1788 563.2 ,00178 *000_5_

58. _ -12.* .935_* n 572.9 .00140 .00_356

4_.I_ 12. .93211 56R.6 *OOll_ ._O02qO

36.P -8.r .92883 569._ ,OOl_O ._0033|

_6._ -3.' .92500 566.2 .00108 .00027

q4°7 -3. .94416 584.9 .OOqO_ .0_076_

_2. %7 .9605R 596.9 ,00_4 ,O00H76

_'D _'_ •95_20 587,9 .0C209 .OOOSJ2

2q.,7, _!.t ,95715 595.9 .O019& ,000_,_

3,+.t [2.; °9397 s 57_,2 ,0031_ ,000288

-12.9 .9_580 5?5.2 .00098 .000250

f'_.: I,._ .05182 _78., .00062 .o0015_

]v._ -11.r ._5_ 576.5 .00o6_ .0o01_3

[#.' -. .94]97 f73.2 .00071 .nOOlal

_'-' ,%: .94351 574.9 .000_4 .000214

/_.5 ...t .95565 5_1.9 .00082 .000209

19.' _2, = .9_416 %75.2 ,00683 .000211

2°5 2,_ ,9_361 57_.9 .OOC_ .00021_

/ [_. -2-_ .9&_25 576,2 .0007_ ,000188

,°, -2., .9&561 575.2 .O007& .000188

:_ -2.' *n5784 %85.q *00150 .000382

' .'% ........ e '_1.2 .0 ........ 0359

_o .96168 585.5 .00153 .000390

¢io ,94799 _O.g .00]_5 ._00_7l

90 .q_97_ _7".2 .00129 .00032_

,.'' t_n 1.01_0_ 61_.9 .oon_l .o00n79

_.'': /_o 1.o26s2 _2o._ .O0Ol9 .oo0o_
_..c °95292 579.0 ,00098 .000250

_4._ .95292 589.5 .0027_ .000703

_.? .93R14 _77.2 .00215 .000%47

36.C .93540 S7}.2 °00167 .OOO_2fi

_,.1: .95976 %7_o9 .O019& *O00&q_

3F_'r .92390 567.2 .00161 o000_]0

$_.2 2.2 .93321 571.2 .OOlSB .000402

_. R.L .922_I 507.5 .00?07 .000527

4&, c 6.9 °92117 %_.o ,OOlW6 ,o_&Q_

_*_+.! _." .o3102 570o_ .00129 o000_7_

,_.LI 2.( .93211 570.2 .00133 .0003_9

44." ].C °92609 567.9 .00160 .DOnaT?

1;*55 0 I*00_92 640.9 .00797 ,002029

8.55 0 1.0027_ 666.? .OlOOl .302_,*o

6.55 0 1.005&7 _4a.o .01062 *DOZTC,,,

3.55 O !.00_37 651.:, .011_8 *00202 _

2"55 o °99726 6_R._ ,01066 .0027[4

l°r, 5 0 °97974 #,2[,, r ,00700 ,DO]?R2

]*OS _ ,96879 6_9.2 .00496 .O012t_ _

6*55 _5 .9S_12 618.9 .006_6 .001619

_.55 45 .9_317 617.9 ,00765 .OOtO,_?

2,_5 45 ,97098 62?,5 .007]i .O0[Rip

hc NSt, c

/b/

2.5_

2 .85

L.Ot
t.5_

• 0C51[ '; .301 _,5,, 7.2 v

! .0_,

1._q

.0o4e? . o:_1 l ?_

_._

:.92

._10702 . OC, L'_ ] t* Z.R7

2.86

!°2 _.

2.6g*

.00182 ._I_0&6 _ 2°62

.?o12a ._0C_26 ].Se,

2.25

t.73

;'.2_

.n_o., .0007?7 _.70

. on _e,., .o0o'_22 5.t_

.Or,l 9_ • C,O ,::,' C,_* _. 37

2.7_

2. _

.9?llPl . ,D C,,3257 ] .%P,

: .c t,

1.19

l .ca

.?nn7 . n_OL78 :.2_

1.3_

.t_OnAP .on02o_* 1.16

. or)r_, _ . qr,-,ie, o, .q_

. C,qPg_ . no,:12 _9 ] .2,*

• ooorl}_ .nnn25c 1.61

.ortg' .nn<:,,_7 2._%

2°2_

2.20

• OICC ', ._02_

.:t:94 .O0_n_O

• 0112_ .002_62

h

h L

.',2

.62

.9C

.'5

.72

aThermoeouple locations for which z _nd/or _ stations are provided are for models; x and v stations for these models art,
measured from model origins.

b h measured in Btu'lt2-sec-OR.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 INCHES - Continued

6. 2.8-Inch-Diameter Instrumented Cylinder - Concluded

(i) M. 4.44; H - 2.08 x 106

x, in.

12 .,_

23.

2a .0
2_ .0

2e.C

2_,._

2_°5

32.0

31.0

3_.0

2.0

2.C

m2.o

35.0

32.n

32.0

32.0
34._

3z_.2

34.0

36.0

3_..q

,2.f

'.2.0

52.'

55 .C

58.C

58,C

58.0

4_.?

36.2

36._

34.C

32 •

28.0

J_.C

32.C

1%"

_7.5

tn._

23.5

2_..5

Te

y, in, z, in. ¢, deg .]_

(a] (a)

, c

.O

12.0

z,,C

.C

5,0

-5.C

.C

12,C

.C

-12.C

12.C

-12,C

1.0

2.0

2,C

3,C

6.0

1,0

2,0

3.0

.C

.,3

.C

.0

.C

.e

12.3

-12.0

-12.3

-_.0

-3.0

- '. 0

-%c

-3,c

-3.C

12.0

-12.C

-12.C

-12.5

-2.5

-2.5

-2.5

-2.5

-2.5

-2.5

34.'? ,*.o

3a. - 5.9

34.0 6 .C

36.C 6,0

3_,? l,C

3a.C 2,0

a,..C 6.G

4'..r _..C

4_.0 i._

1c.55

6.55

2.55

8.55

]c.fif

_.55

_..55

_.55

2.55

1.5_

6._

_.5_

2.55

hTw, OR h NSt hc NSt'c _LL
(b) (b)

.05021 %77.9 .00n3£ .0002¢5 ,_6

,95021 577,g .000_5 .000Zz.4 ,88

.94fl_7 577.2 .00052 .000281 .83

,96936 593,2 ,00113 ,000_12 2.22

.97200 596.9 .00121 .000655

.95349 579.5 .00037 .000200 .93

.95623 582.2 .00052 .000281 1.04

1.01168 63w.2 .00373 .002019 .00425 .002300 9.33

.953A9 580.2 .00050 .000325 .76

.95568 57_.2 .00032 .000173 .63

• 9_36 _. 5?&.g .000_9 .000265 .92

,9_747 578.2 ,0005_ .000292 .68

.95021 577.5 .00036 .000195 .78

.99726 625.2 .00279 *001510 6.96

.98085 611.5 .00327 .00177O 6.29

.96936 605.9 .00266 .(%01&40 °00272 .001461 6.65

.95951 592.2 .00213 .001153 _.53

.95075 581,2 .00080 .000633 l*SI

.95075 578.2 .00058 .000314 1.12

• 9_692 582.9 .00173 .000936 .0017[ .000947 3.26

.067_7 586.5 .00191 ,001C3& .00087 .C01012 3.75

.93762 573.2 ,00129 .000500 °OPIOO .0005OC 2.'.8

.92778 567.5 .00112 • 000606 2.15

.9435_* 57_*._ .00(_65 .000352 .97

• 92832 567.2 .00]08 .000585 2.25

• 93653 572. _# °00085 *0004_0 • f'_"86 .000z. 65 1.7_

.94528 575.9 .00068 .00036B .0 t30#)0 °00037"_ ] ,42

.94528 574.9 .00056 .OOO30q .00056 .000303 1.4O

.9255_ 564.0 .00075 .000406 .95

• 94474 576.5 .00052 .000281 °0O050 °000271

,9540& 580,', .00OS0 .oOCZ_33 t.5_

.92996 568.5 .00094 .000509 1.19

.94747 577.5 .00072 ,000390

• 94309 573.9 .00065 ,000352 t.67

1.57.9_872 571,g .00069 .000371

• ')2668 565,9 ,000&5 ,00029R

.9_36A 580.5 .00173 .0('0935 .00177 .O0095fl 3.0_

.95732 591.2 .00215 .0{_'. 164 .00228 .001234 &.3('

.95513 584.2 .00112 .000606 .COlOl .C00547 2.55

.96771 591.5 .OCllC .000595

.94692 576.2 .00052 .C0028] 1.08

.g_Sli 576.0 .00052 .000281 .0A052 .0#02_1

.96224 577.9 .0004b .000249 i.18

.95_.77 5£1.2 .0004[ .000222

.9502] 577.5 .00o {6 ,OOC_ 105

.96115 58_..2 .00025 .000189 .7,

.95075 577.9 .00042 .0_227 .81

.9502] 577.5 .00037 .00020_ .00n3_, ._0018& .7]

•9&732 581.9 .00039 .00021] .00_37 . no020t .85

.96226 586.9 .00071 .0003_ 1,54

QO .9_9_6 587. _) .00(%73 .000395 ._5

go .971%& 500°0 .00102 *0_0552 .49

90 .9552_ 58&.2 .0017_9 .0(%0752 .67

90 .9&58_ 576._ .00000 .000a87 ._3

180 1.0120_ b13.5 .00027 .O001u6 .00029 .000157

.95841 581.9 .00051 .000276 .00_55 ._00298 1.02

.95513 587.2 *001_9 *000915

.940. i_ 577.9 .00114 .000517 2.2_

•94364 576.2 o00(_91 .00%q4 _3 .onne7 .ooo&71 1.60
.94309 576.5 .00109 °000590 2.06

.93379 569. _* .00092 .C0049fl .tnQ84 .000455 l.R_q

,9_20£" 574.2 .00073 .000395 ].83

.93379 571.5 , O00*J _, ,000509 1.74

.93325 570.5 .00093 . ['0050% .0C_0_8 ° (%0047_ 1.7_

,_436t+ 57&,2 ,0005_ ,00f_314 .00064 ° f_O03#+_ 1,26

.9463_ _77.0 .00070 ° 00042_ .0f%c_87 .000471 i._,

.93'_81 57_,'_ .O00_e .Ct04_ _ 1,60

c I.C_R20 632._ .O0_S .002695 .57

0 1.00601 6 _..0 .006t') .0_?_50 .00620 .o03356 .71
0 1.00656 639.2 ,00669 .003621 .77

0 1.00218 648.5 .OtP93 .005916 1.25

0 .9912a 63_.5 .00_7 .004585 .._0896 ._04850 .97

O .97209 613.2 °00526 .0028_7 .0P527 .002852 .60

2 .0.%25_ 6_I,9 .00372 .00201& .43

45 .9_18_ 612._ .00360 .00104_ .2_377 .002041 .54

4r .9R_41 6!6.5 .OO&O: .r'22170 ._U417 .002257 .60

&5 .q702_ _ i,.¢: .0Or1 '' .002902 .80

_5 .96E2( 60_. [ .O0[C .[02729 . _.o' 22 °t0282_ .75

aThermocouple locations [or which z and/or J_ stations are provided are for models; x and y stations for these models are

measured from model origins.

b h measured in Btu/ft2-sec-OR.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 • 6.00 INCHES - Ctmtinued

7. _.8-[nt'h-I)iam_,ter hlsirun_ented Cylinder and Dummy Cylindvi 3 2 Diameters Upstream

(a) M = 265; R • 3,93 x I06

Te h

X, in V, in z in _ deg _ _LL

2.0

]2oC

20.5

28.0

2_.0

28,0

2O.5

21..5

30.0

31.0

2.0
Z.0

12.0

l?.0

_n.c

31.0

32,O

32,O

3_,0

3*,.0

3,*.0

36.O

38,0
40.0

_._,. c ¸

62,0

_*, .0

t*8.0

52,C

52.0

',5.0

58.0

58.0

36.0

36.0

34.0

32.0

_0oC

21_,0

3_.0

32.0

30.0
19.0

17._

IB.S

19.5

20.5
21._

22.5

23.5

21*.5

3_*.0

34,0

3_,0

34,C

36.0

3_.0

z,_,, n

t,z,,0

.o

.o

.o

12.o

.o

12.

,o

-12.0
12.o

-12.[:

12.o

1.o

2.O

_.¢

6.c

1.0

2.o

3.o

.c

.0

12.o

,o

.C

.o

,0

12.o

.0

.c

12.o

-12.o

-12.o

-8.0

-3,0
-3,0 I

-3.O

-3.0

-12,0

-12.0 1-IZ.O

-12._

-ll.O

-2._

-2,5

-2.5

-2.5

-2,5

-2,5
-2.5

-2.5

-2,S

_2._
I

iO,_ 90

6,5_ 9_

_o_ 90

2,_ 9_

_0,_ _0

_o0

_,C_

_o_

_o_ 0

_._5 _

2o_ _

h

Tw, OR h N$t h c NSt.c l_°

{b) (b_

.95300 590°9 ,00274 ,000387 ,95

.95300 58_,5 ,_02_9 ,00039_ .9_

i. O03B'f 630°5 ,00762 ,001077 2,67

,95632 588,9 ,00371 ,00052t* 1,11

._51'_0 593,2 ,00583 ° 00082t* 2.00

,93973 5a6,2 .O061b °000869 2o0_W

.9596_ 597.2 .0055_ *000783 1.83

.052#.5 S01.9 . O0 _#)5 .000798 ]°SB

.97125 612.2 .00_07 .00]140 .00829 .001172 2.58

.9_968 58w.9 .00_&8 1000_06 1.19

.92_91 5_>2.0 .00172 . OOQ2a_ ._]_5 .00020_ .55

.9_300 587°9 .00_13 ,00_2 1.0_

°95742 587°2 .00_05 .000_31 .98

.95079 58_.2 .00319 .000_51 1.02

.9513._ 583.0 .002_9 .000a08 .99

,9502& 601,2 ,00867 ,00122_ 2,9_

.93918 592.9 .008_2 .001190 2.95

.92923 580.2 .00626 • 000885 1.99

.93365 570.2 .00222 .00_31_ .00229 .00032& o75

.92867 573.9 .00_06 .00_57_ .00_*O c) .000578 [.3B

.92_6 57_.5 .002_93 .000697 .00480 .000678 1.68

o91541 568*5 .OOZ_9I o00069& .0C._3 .Q00697 1.66

.91_85 570.5 .00610 .000862 .0_@51 .000920 2.OC

°821&2 W95°2 .00015 °000021

.9_)02 570.e .oo3_o , o0o_,Bo 1.10

.92091 571°_ .00_91 .00069_ *00537 . O007_9 1._7

.92978 575.5 .00h4_ .000627 .00_5 .0_0629 1,53

195975 _7_._ .O0&05 .00P572 .0_406 .00057', 1.33

°93697 578.£ °O0&06 .000574 . _06 ._0057_ 1,38

.915_1 561.9 .00292 .000_13 °96

.93_20 576.9 .0(}385 .00054_ .0n382 . F_005_0 1,31

,9t*697 583*9 ,00378 ,000534 1,29

.92078 509._ .00259 .000366 °82

.93255 575.2 ,00320 .000_52

,931_20 576.2 ,OO&02 .00056m 1.27

.9_029 582.5 .00_8 .000633 I._I

.9_199 566. (] .00]15 .0001_,0

.92370 572.5 .00aS] .000580 .00_80 . _c_0678 1.59

°92867 580.2 .00629 ,000889 .00S_0 .O_O8gO 2.01

.9397_ 585.9 .00_'_'C .00_777 .o_%_m .?ec77_ 1,82

.95190 593.e .00608 .000859 2.03

• 9_ld_ _7_._ .00_79 *000_30 ,.IT

.93_6 576.2 .00_67 .000519 .0o36_ ._00510 i.i_

.9_350 582.2 ,00_73 °000627 1.16

.95687 587.9 .00312 .000_1 .99

.95.% I I 585°5 o00290 ,000_.2 _ ,99

.97009 600,5 .00_51 *000_96 1,16

.9557_ 590._ .00_)6 .000616 .0n_ll .00058) 1.50

.95_ 595..* .00_30 .000749 .0C_,99 ,000705 1.76

.98679 615.2 *0060 e *00085_ .00626 .000885 i.�w

,97069 605,9 ,00618 ,000873 ,0_586 .000828 2,06

.97567 609.2 .O0f_16 .000871 .OC611 .000863 1.98

.9800_ 615.2 .00737 .0010_| .09_0 • 0r_I0_6 2._5

.97_99 619oq .0(]910 °001280 .g0932 .C01317 3.01

.96903 61_.5 .0090& °001280 .6'0896 .001266 2.91

.97125 513,2 .0083b ,OOIi81 2.8_

.92757 5fl0.2 .00630 •000890 *00596 • 0008_2

,930_3 578,5 .00569 ,000796 .0050_ ,900711

.92_'25 572,9 .o0520 *000735

.91762 566.9 .00_13 *00058_

.91319 558.9 .00286 •000_0_

,93973 57_.9 *00229 .00072_ .cn236 .000994

.9_7a7 57_._ .00l_& .000232 ._70 .0002&0

.908?7 558.& .00202 .000285 .09195 °990276

.9065b 556.2 ,00211 .000298 ..m91 B0 .0_0ZS&

,q0380 550.2 ,00183 .000259

.93_T6 568.9 .00188 .00026*6

.92_25 561._ .00170 .000240

.93020 569.2 .00182 *00025T .0DIB? .00020_ .65

.94581 586.2 .O0_9 • O00635 ,09_7_ .000670 I,&%

°9_7_7 587.2 .00&_7 °000612 .0095_ • 0006_0 1 ._2

°96526 58_.9 °00988 . [_00_90 .07_8_ .oD0690 ] .55

.9_803 586.5 .00_ *000627 1.53

°915,_1 565,2 .0039 _ °00055_ ,0_75 .000590 2.30

,92702 5(_7.9 .00271 .000383 .87

.93_6! 5R0.9 .0036_ .00051_ 1.16

.93B07 575.9 .00313 .000_2 .o"_l) .000_2 I.(_0

.94692 579. _ .00253 . OO0358 .0_62 .0_o370 .81

.92927 533.2 .00377 .000533 .00%68 .000520 1.20

.9_]9_ 5R3,0 .CC&_ _ .000626 .F_93 .0n0697 1._7

.99229 627.9 ,OORg_* .002263 .5_

,98507 626.0 .O4%97[ *001_72 .cr_6_ .O6_361 -_

.9966.8 537oq .01166 ,OOib _,_ .."" 17' .C_ 1560 ._

1.C071_ S_2.2 ,O0_l/ ,0010]_ , r_;l ,OClnl_ ._

1.0005_ b26. °, .0067_ °000952 .095(') .02_9_5

.99668 623._ .('0633 .000895 .n_24 .0nn_68 .3_

1.00110 630, t_ .007fl2 .C01105 .0°7!0 .00]060 ._.7

1.006_fl 639.0 ,009100 .oo! 92M ._7

.982_0 S30,t ,Oll_O ,001682 ,01!77 .COIR[_5 .3 _

.9S61 • 6_2.' .0157 t_ .00222_ . CI_6}_0 oDC, 237/- i./_

.98230 b2a.r9 .0098_ .901388 IC ]fl _& .O91_61 .7 _

• 97677 617.r: .S0577 .000fl15 .&_

1.6

1.32

aThermocouple locations for which z

measured from model origins.

b h measured in Btu'ft2-sec-OR.

and/or _ stations are provided are for mod_ts; x ahd V stations for these models are

I
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TAI3LE V - HEAT-TRANSFER MEASUREMENTS FOH VARIOUS PROTUBERANCE SHAPES; 5 • 6.0(} INCHES - Continued

7. 2.8-Inch-l)iameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream CWJlllln_ed

(b) M = 2,65; R • 2.56 x 106

Te h h

x, In. y, in. z, in. _, aeg T_ Tw' OR h Nst he NSt, c F_ h L

(_) (a) Ibl _b1

2,_ .0 .95309 578.2 ,O020B ,000_54 1.07

£2.C .0 ,95197 577.5 .00192 .O00alg .95

20.5 ,0 ,99888 b20.5 ,00552 .00120_ 2.71

28._ 12.C .95_20 581.2 ,00249 ,000543 1.13

2_,C 4,C .95197 585.5 .00377 *000822 l.B?

28.0 ,C .9_192 5@0.5 .00_16 *000907 2.06

20.5 -_.0 .95979 590.2 *00374 ,O0081b 1,80

_.5 -5.C .9530_ 587.5 .O0_Oa ,00_B90 1.85

30.C ,C ,9570t 605.9 ,00969 ,0012al ,00589 .OOI2Ra 2°8_

31.C 12.C °9_806 577,2 ,00209 ,000543 1.21

3,+.0 ,C ._2_61 556.2 ,00112 .O002_& .56

2.( 12.0 .g592_ _1.9 ,00191 ,000016 .95

12.0 -12,0 ,950_0 577.2 ,00215 .000_71 .97

12. 12.0 ,050_5 5T7.2 .00197 .000430 ,98

30.0 1,0 ,9_085 597,9 ,00993 ,001293 2.70

31.(' 2°0 .03969 589.2 .00573 .0012_9 2,82

)2.C 2°C .93913 585.5 .00_98 .001086 °00507 .001106 2,66

32,( 3, C .93t79 57],9 .00_22 .00_920 2.12

32.f 6°_ =941%2 _75.% *00_2_ .000700 1,_9

34.C 1.3 ,93019 561.2 .00150 .000327 ,00152 °000_31 ,73

34." 2,19 ,9262F 567.2 °00283 .000617 ,O02Bl ,000b13 1.37

%4,7 3.0 ,925I 7 5_7.2 ,003_6 .000754 ,00325 ,000709 1,68

3&. o .0 °91567 562.2 ,00355 .00077a ,00_57 .00077S 1,78

_B.C .0 .91&oc 5_3.2 .00_2b .000929 .00450 ,0009_[ 2°07

_&.O 12.C .92W61 562.5 .0025_ *000558 1.22

_2.0 ,0 °92237 565.9 ,00350 .000763 ,00390 ,000850 1.69

_4,C °0 ,92_52 570.9 .00329 .000917 ,00329 .000719 1,52

48,0 ,0 °9_9|_ 573.5 .00295 *000_3 ,00296 .0006_5 I,_3

_2.? .o ,93_7_ 571.2 .00280 .00061l ¢00280 ,000611 I,_5

52.C 12.t .92299 5_9," ,0021_ *000_7 ],04

55.C ,O ,9335_ 5_9.2 .00285 .000621 .0029& .0006_I i,_0

58=0 .o .9_7t? 577,9 .002_6 ,000580 1.28

58.C 12,0 .93075 563=5 .00181 ,000395 .88

58=0 -I_,0 ,93_5_, 566,9 .0021_ .000_69

_.q -t_.O .9_B_ 5%7.9 ,00276 ,000_02 1.32

36.0 -_._ .939]_ 57_.9 ,00_22 ,000702 1,53

3b.C -3,0 ,9324_ 550.5 ,00092 .000201

3&,C -3.0 ,92182 56w.5 ,00329 ,000717 .00328 ,000715 1,60

32,C -3.C ,9{019 573,9 ,00_26 *000929 ,00_29 ,000995 1,9_

3_.0 -3,C .93913 578,2 .00a13 ,000901 ,00_II .000896 [,99

28°0 -_.0 .951_] %_5,9 ,00406 *0008_ 1.95

34.0 -12oC ,9_187 567.0 ,00264 .000576 1.18

32.7 -12.0 ,9_10 568.9 .00255 .000556 ,00253 ,000552 I.i_

3ci,? -12,C .942_8 57_.5 ,00261 .000559 1.21

Ig,o 12.5 ,956_#+ _80.9 ,00213 .00046_ 1.03

17,5 -11o0 .95399 578°9 *00210 *000_58 1.01

15.5 -2.5 ,96761 589.9 .00251 .0005_7 1.21

[6.5 -2.5 ,9564_ 5B_.5 ,00312 .000680 .00289 ,00063_ 1.52

17.5 -2°5 °951_6 591.2 .00362 .000789 ,00350 .000763 1,80

i_.5 -2.5 ,980W_ _0_.9 .O0_GO .0009_9 ,00_58 .000999 2°I_

_%._ .2.5 .970_0 601.5 .00_2_ .000925 .oo_oz .oo_vv 2.06

2Z°f -2.5 .97]52 509°5 ,00_18 ,0009]I ,00_05 =000_83 2.03

2].5 -2._ .97766 605,2 ,00_95 *001079 °0"503 ,m_1097 2.&]

22.5 -2,5 .974_1 _16.9 ,0058_ .001280 .00611 .0013_2 2,86

25.5 -2,5 ,96537 _03,9 ,00539 .001393 ,00627 ,001367 3.10

24,5 -2°5 .95872 _03.5 ,00579 .00126_ 2.81

]0.55 90 ,92572 572,9 .00_79 .00104_ .00_23 .000022 I._

6°55 90 .92517 569°9 °00425 .00092? I,_2

'¢°5_ 90 .9229_ 5_,6.2 ,00369 .000805 ,00316 .000689 1.15

2°55 90 .9162_ 5_0.2 .00326 .000711 .00281 .000613 1.01

10.59 ]80 ,9117b 553.2 .00215 .000_69

_,55 IBO .9)_6 5_7.5 .0e_63 .000355 .0_I_ .00_379

5.55 180 .99857 565,5 .00122 ,0002_6 .00131 ,000286

_,55 180 .90730 5&7.9 .00150 *000327 .001_I .000307

3,55 180 .9039_ 5',5.2 .001_9 ,000325

2.5% 180 .9039_ _t, 5.2 .00129 ,000281

1.5_ [SO ,93,_6 _61°5 o001_I .000286

1.05 180 .92237 555°2 .00]i0 *0002_0

3_._ -l,O .93187 563.£ ,001_2 .0_28_ ,0_135 .00029& .73

3_.0 4,0 ,9_71 578.5 °00%2& ,000706 .00!_9 ,DO07_! 1.50

3_,0 5.0 .94527 578.9 .00_12 ,O00_;HO ,0_£_+ *D_O_,H!; l°5_

_.O 6,0 .9_&71 5_O°W .OCq2_ .OOO70& ,O0_2& .OnOT_h 1.61

36.0 6,0 ,9_750 579,2 .0029, .00_6_,L I,_7

38,0 1,0 ,91735 959,_ °OC? :_ • 00E6:_9 .0029I .00O635 I,_3

38,0 Z,O .92796 552.2 .oeiflC' ,C0041a .93

4&,O 8,0 .93745 570.5 ,0025_ ,000552 1.24

_,O 6,0 *93857 569°_ .00213 .oooa_ .00218 ,000_7_ 1,05

%&.o 4,0 ,9_5B9 572,5 ,0_i_i .s00395 ,001_7 ,floo_oB ,9_

_.c 2,0 ,92959 566,9 .00263 .0_0573 ,00256 ,oD05_ 1,2B

_&.O 1,0 ,9307 _ 572.2 .00327 .000713 .00350 .0007_ 1.53

tC.55 0 ,9865O 516,9 .0062& *00136i ._6

8._ 0 .981_? _16.9 .o07eo .0_1596 °00_9% ._15]] ,5_

_.5_ 0 ,9910& 625,_ ,00789 ,001720 ,o_so_ .00174_ ,58

_+,55 0 1,0005_ 620.5 ,00505 ,oo]icl ,OObO_ .OOllOB ,37

3,55 0 ,99553 619.5 ,00,¢64 ,00!012 ,0045& °ZOI_I2 ,34

2.55 0 ,989_@ 614.q .Of&37 .000951 .OD,,I_ ,PC_Cl ,92

1,55 0 .9921_ 621.5 .005_] .OOtlFC .CO_+H_ ,_PLIT*t ,_C

1.05 0 1.00055 _2B.q .00682 .oolaa_

6,55 _5 .97877 6_&,2 °0!951 .0_:'2'?f I°01

t,,5% _5 .979[0 513°9 *0060_I °0015]_ °0_7&2 °_016_2 °67

2.5 _, _5 ,971_? _,90.2 .OO&l+o .00_979 .OO&�g .OC]?H_ ._3

aThermocoup[e locations for which z and/or

measured Irom model origins.

b h measured in Btu/ft2-sec-OR.

stations are provided are for models; x and y stations for these models are
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TABLE V, - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SiIAPES; 6 = 6.00 LNCHES - Continued

7. 2.B-Inch-Diameter InstruInented Cylinder and Duminy Cylinder 3.2 DiallJeters Upstreatn - ContinL_ed

(c) M- 2.65; R = 1.27 x tO G

Te h h

x, in. y_ in. z, in. _, deg _ Tw. OR h NSt hc Nst, c _oo _LL

(a; {a} (b} (b_

2.o ,0 1_6260 581*5 ,O0100 *000439 ,98

12,0 .0 .g6204 580,9 °00103 .000452 i,II

2C.5 .0 1.00111 618.5 .00317 .001391 3.23

28.n 12o C_ .96316 532.g *O0|lfi ,00050o 1.15

28.0 &.O • 96037 586°2 .00190 .00083_ I.92

28.0 .0 .95&23 58&.5 .00229 .001005 2.3_

20.5 -5.0 .96980 592.2 *00211 .000920 2.03

2_,5 -5.0 .9620t¢ 589°2 .00220 °000965 2,32

3C,C .0 .97376 601.9 .O030W .gO133a ,00317 .001391 3.27

31,C IP.O ,9575_ 580.9 ._0123 .0005_0 1.25

3_,P .0 .9_02_ 563.2 .000_8 ,000211 .51

2.c -12.¢ _ .9620_ 581.5 .0010_ • 000_56

2.0 12.0 .96818 58_.9 .00 loft °000439

.96

.gB

12.0 -12.0 .96093 580.5 .00104 .000,_56 .99

12,C 12.0 .96093 5_0.2 .00104 . U00_56 I.05

3C.0 1.0 .9626C 601.5 .00324 .001_22 3._5

31.C _.0 .9_976 587.9 .00318 .001395 3.(_2

32._ 3.@ .9_195 577°Z .00231 .00101_ 2._|

32.N 6,C I °q_256 578.9 *00152 • 000(>67 1.55

3_,0 I.C .9&028 565.2 .0009_ .000395 .00091 .000399 1.02

3_.0 2.C. °93525 556.9 .00141 .000519 .0C136 .000597 1¢38

34.C 3,C' .93525 569*2 .00177 .000777 .0c_157 .0006_9 1,77

36.0 .0 .92632 565.2 .00180 .000790 .0_163 .000715 I .M&

38._ *0 .92_65 565.9 .0022_ *000983 .0_2S7 *OOII2A 2.38

&zl.O 12.0 .937_9 567,2 .00132 .000579 1.28

_2.0 .C .9 _079 567.5 .00190 .00D83_ 1.86

_4.0 ._ _' .937_9 570.5 .00164 .00_720 .0016& .000720 1,7(_
_8*Q .O .0a921 57(3.5 .00157 *000689 °0_158 .D00693 1,_'/

52.[' ,0 .�qbq7 57_.5 .00148 .0006t_9 .001_8 .0006_9 1.57

52.0 12.0 .g35SI 56_.5 ,OOlO_ .O00a56 1.03

55.C .Q .9_7_ 573.2 .001_5 .000635 .001_5 .000627 i*_8

5@.0 .C .95981 5BI.9 ,001Q t¢ ,000632 i._

5S.() 12.0 .g_6_2 570.5 .D0082 .000360 .80

55.0 -12.C : _95032 573.9 .00109 . [_00_.78

_&.? -[2.0 .94585 575.2 .0(3132 .000579 1.31

36.c -8.0 .95200 57_.2 .0(_155 .000671 1.51

3G.c -3.0 .93915 56_.2 .0003(* .000158

)A.O -3.C .93_58 5#J7,2 .00155 . OODS_O .00151 .000_63 l°5"f

32.0 -3.C .9_307 577.9 .00293 .001022 .00238 .0010_ 2.65

30.0 -3.C .9a970 580.5 .00220 .000965 .00218 .000956 2.29

28.0 -3.0 .95925 58_.2 .00202 *000886 2.1_

3(.,0 -12.0 .g4,.74 572.5 .001_*0 .00061_, I._.6

32.C -12.0 .9_6_2 575.5 .00132 .000579 .00123 .0005_0 1.33

30,0 -12,C ,953ii 579,5 ,00131 .000575 1.26

19.c -12.5 .96930 58&.g .00103 .000_52 l.O&

17.5 -ll,O .96595 582.5 .00103 .0_'0_52 l.O:

15.5 -2.5 .97090 %r_3.q .00135 .000597 1.25

16.5 -2.5 .96307 587.2 .00167 .000733 .001_6 .0006_I 1.80

17.5 -2.5 .g69_6 591°5 .O020g .000917 .0F)188 °00082_ Z._O

18.5 -2.5 .99162 606.5 .002] i .000926 2.27

19.5 -2.5 _97767 597.5 .0021z_ .000939 *00193 *D008_7 2.1_

2C.5 -2.5 .975_ 59_.9 .00224 .O00gR3 .00210 .000921 2.2&

21,5 -2.5 .97900 602,9 .00285 .001250 .00295 .00129_ 2.79

22,5 -_,5 .97600 60_.5 .00317 .00139_ ._033_ .001465 3,2_

23.5 -2.5 .90762 60(*.9 .00299 .001312 .C0282 .001237 2.96

2&°5 -2.5 *97209 599.2 .00283 .0012_2 2.89

!t.55 90 .9_697 580.2 .00253 .001110 l.l]

6.55 90 .9A586 57_,0 *00P38 *0oI05_ 1 g'"0

&.55 90 .9_530 576.5 .0C_93 *0008_7 "_15

2,55 90 .93_I_ 567.2 °0017_ .00_7(.3 °76

10.55 18C .951_ 573.2 .O008g °0003_0

i 8.55 l_.C .g7376 533.5 .00D63 .000276 °00068 .DOO2gfl_°55 180 .97B23 5B_.5 .O004W .0O0193 .00052 .000228

&.55 180 .g_7_3 568.2 .00(_68 .000298 .00060 .000263

3.5_ 160 .9_3_? 5_5.g .00063 .00C2_6

2.55 180 .93972 562.9 .00055 .0002_I

i 1.55 LB, °956_6 573.9 .000_5 .000197
2.95 _80 °94_5 5_8°2 .OOO52 .O00228

.9_697 5_7.9 .00053 .OOO233

°95_79 58O.9 .OO175 .00076_

.95_79 581.2 .OO159 .00069_

°9_79 58O.5 .001_2 .00O667

°956_6 58O.5 .OOt_? .0906_5

°g2_O0 56_.5 .0015_ .0n058_

_9_02B 569.2 .0009_ .000_21

._869 57_.g .0013_ .OOO575

.9_8_5 573.5 .0009_ .000_30

°9581_. 573.9 .OOO9O .0O0395

.9_307 573.5 .O0133 .o005e_

.93915 571.2 .0017_ .000753

.98995 61_. _ .00_ .0017_2

.99665 620.2 .OOal_ .00_816

1.0100_ 6!0.9 .00253 .no,tin

1.0_055 612.9 .002_5 .001c75

.99218 6O7.5 .0O22O .OOO96'.

.993_6 61_.g .o02g_ .00_299

I°00111 62_.2 .003_2 .OO1501

°_93 b_6.5 .0_38 .OO1922

.9_325 _27.2 .OO52O .002282

.9_66_ 6_.9 .O031B .001395

.97711 59_.2 .0_220 .0009_5

3a,o -1,o ,ooo58 .00025_ ,56

34,0 _,o ,05198 ,000869 1o8B

3_.0 5.{: .00161 .000706 1,57

3_.O _.C i ,00153 .000671 1.63

36,0 6.0 _ 1,53

38.0 l,C .001_ .000632 1.6B

38.0 2,C .98

_.0 8,c 1.31

_q._ 6.0 .00098 .000_30 .98

_.0 _,0 .30097 .000_25 ,_0

_,13 2.c .00128 .000562 1.3&

_.c l,c .00_83 .oooeo3 1,96

1C,55 n .35

3.5_ 0 .0039a .001729 ._i

_.55 0 .30.17 .001830 ._3

_.55 _ .9_263 .00115_ ,26

3.55 0 .002q2 .001062 .25

2.55 0 .0o19_ .O00BSI .?_

1.55 O .27

1.05 0 ,_1

10.55 _5 .6C

_.55 G9 ._3

2.55 _5 • 33

t_
!
FO
0
1",3

aThermocouple locations for which z and/or _J stations are provided are for models; x and y stations for these models are

measured from model or%gins.

b h measured in BttL'ft2-sec-OR.



293

TABLE V. + HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 INCHES - Continued

7. 2.B-Inch-Diameter Instrumented Cylinder arid Dummy Cylinder 3.2 Diameters Upstream - Continued

(d) M = 3.51; R - 3.98 x 106

Te

x, in. y, in. z, in. _, deg 'r_

{a) (a)

2.0 .0

12.0 .0

2O.5 .0

28.0 12.0

2B.o _.0

28.0 .0

20.2 -5.O

2_.2 -5.0

3g.O .0

31.0 12.0

3_.0 .0

2.0 -12.0

2.0 12.0

12,0 -12.0

12.0 12.0

_C.O 1.0

31.0 2.0

32.0 3.0

32,0 6.0

3_.0 1.0

3_.0 2.0

3_.0 3.0

36.0 ,0

38.0 .0

44.0 12.0

_.2.0 .0

_.o .0

_B.O .o

52.0 ,O

52.0 12.0

55.0 .0

58.c ,_

5a._ 12.0

_.0 -12.0

44.0 -I_.0

36.0 -8,0

36,a -3.0

34,0 -3.0

32.0 -3.0

30.0 -3.0

28.0 -3.0

3=,.0 -la,O

32.0 -12.0

30.0 -12.0

19.0 -12.5

17.5 -11.0

15.5 -2.5

16.5 -2.5

17.5 -2.5

18.5 -2.5

19.S =2.5

26.5 *2.5

21.5 -2.9

22.5 -2.5

23,_ -2.5

24.5 -2.5

34.0 -i.0

3'*.0 4.0

34.0 5.0

34.0 6.0

36,0 6,0

38.0 1.0

38.0 2.0

44.0 8.0

_4.C 6.0

44.0 4.0

'_4,0 a°o

.4.0 l*0

10.55 90

6.85 90

4.55 90

2.55 90

10*%5 180

$.55 I80

6.55 180

4.55 180

3.55 180

2._5 180

1.55 180

1.05 iS0

h

TW, OR h NSI h c NSt,c ho

(b) (b)

.95464 574.9 *00170 ,0003_2 i*08

.95184 573.2 .00161 .000314 1.04

1.00111 616.5 ,00499 .000974 3.22

,95352 576.9 .00226 ,000_I 1.27

,9_792 580)_ ,00407 .000794 2,_5

.94680 282°2 .00385 .000751 2._

.958_6 _89.2 .00312 .000609 2.01

.9_736 _78.9 +003R5 .000751 2.60

°97032 602.9 .00a97 .000970 .00515 *001005 3,21

*94792 573,5 .00225 .000439 1,18

.93728 563.2 .O00B9 .000174 ,00080 .000156 .58

.95352 575.q .00172 .000336 1.06

,9574& 577,Z ,00188 ,000_67 1.Ol

,94960 571.9 .00165 .000322 .99

,94960 572.9 .00190 .000371 1,02

,95296 590.5 .00585 ,0011_2 3.77

,93952 581.5 .00571 *001114 3,61

.93056 57_.2 .00425 .000830 2.66

.93840 575,2 ,00334 .000652 1.98

,93616 561.9 .00129 .000252 .001_1 .000256 .8_

.92720 561.5 .00238 *000_65 .00228 .000445 I._9

,92552 563,9 ,00316 .000617 .00296 .000578 1,95

.92048 568.9 .00261 ,000509 .00263 .000513 1.68

,9]04n 5_5.5 .00359 ,00n701 .00365 .000712 2.30

°92328 55q.9 ,00272 °000531 1.57

,91320 255.2 °00297 .000580 .00321 .000627 1.92

,92104 559.2 .00272 .000_31 .00272 .0_0531 1.79

.9_336 565,2 .00250 .000488 ,00251 .000_90 i.62

.9294_ 562,5 .00228 ,000845 ,00228 *000_45 I._5

.9|82_ 556.2 .002_0 .000_68 1.35

.92776 561.5 .00217 ,000_24 ,00215 .00042_ 1,46

i,46,94280 570,2 .00228 *000_5

.9288S _63.2 ,00215 .000420 1.21

.94232 569.2 *00197 ,000985

.9_0_8 572.5 .00264 .000515 1.60

.93952 574°5 .00318 ,000621 2.03

°93952 562,5 .00084 .000164

.924_6 565.5 *00311 ,000607 .00306 .000597 2.09

.9311a 572.2 ,00059 .000896 .00_63 .00090_ 2*98

.9316S 576.2 .00443 ,000865 .00440 .000859 2.86

,9_512 583.2 ,00419 °000818 2.79

,93_48 568.5 .00230 *000.49 1.47

,93392 56_.5 .00207 .000404 .00206 °000_02 1.23

.93840 566.5 .00227 ¢000443 1,42

.9_632 577.2 .O01T1 .000334 1.08

,95296 573,8 o0016. °000320 .99

.971_4 587.5 .0022_ ,0004_7 t._l

°98800 581.5 o8026_ +000513 .00239 .000_66 1.8_

*96024 590.9 m00323 .000630 .00296 .000578 2.0B

.98656 605.2 .00355 °000693 2.48

°96920 581.9 .00375 .o0073a .0033a .000652 2,37

.96864 592.2 °00361 ,000708 ,00353 .00_689 2.28

.97368 597.9 .00_36 .000881 ,00436 .000851 2._6

.97144 603,5 +00639 ,001247 ,00659 .001286 4.15

,96248 605,9 .00567 .001107 .00618 ,001206 3.4_

,96360 601,9 ,00569 *OOllll 4.01

°93112 577,9 *00633 ,0008_8 .00_83 *000748

°92776 567.9 .00415 *000810

.92_96 563.9 *0035| ,000688

.932S0 570.5 .00276 .000839

.96736 569,9 .00127 .000248

.9714a 580,9 °00114 .oooaa_ .oo12o .ooo234

,978_6 580°9 °00063 °000123 °00070 ,000137

.9_812 564.5 .00087 o000170 ,00079 *00018W

.99896 864.2 °00102 .000199

.93112 587.9 .00120 .000234

.9857_ 572.5 *00095 .000185

°94512 566.5 .00090 *000176

.94232 563.9 .0008_ .000164 ,0o087 .000170 .56

.94400 580.5 ,00318 .000621 ,00347 *000677 2.00

,94400 576.2 °00365 ,000712 .00371 .000724 2.2_

.94064 573.5 ,00316 .000613 .00313 ,000611 1.71

°9_512 578.9 ,00326 ,000636 ].77

,71656 _5,o2 *00215 .000620 .00202 .000394 1.37

.92944 889.2 .OO16J .000316 1.04

,93860 569.5 °00269 ,000528 1.59

.93896 567.5 *00228 .000445 .00_34 .000687 1.24

.96624 869,8 *00160 *000312 ,00168 .000328 l. O0

°93086 561.3 .00194 .000379 .0019_ .000379 1.22

.92840 560*8 °00247 ,000_82 °002_9 ,000506 1.66

10.85 0 ,99104 615.9 ,00_25 ,001025 .36

8*85 0 *98182 617°9 .00701 .00136S .00698 *001362 ,_8

6*88 0 ,938_6 6|8.2 ,00771 *001808 ,00773 *001509 °52

4.55 0 ,99946 621.9 ,00682 ,001331 *00678 *001323 ._6

3°55 O 1°01623 629.9 .00482 .000941 *00489 .000934 ._%

2*88 0 1*02071 627.2 .00484 *000886 *00_64 *000906 .3n

1*5_ 0 1.01119 626.5 .00_49 .000876 .0040t .000783 ._I

I*05 0 1,01458 637.2 .00524 ,001023 .3_

I0.88 _5 .98096 625.2 ,00862 ,001682 .v6

6.55 45 *97704 636.2 *01232 1002405 I*09

h

].lq

1.0o

.79

aThermocouple locations for which z and/or !_ stations are provided are for models; x and y stations for these models are

measured from model origins.

b h measured in Btu/ft2-sec-OR.
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x, in.

2°0

:2.O

2 _. c¸

?c.5

2_,5

3:.C

2.o

z.C ¸

12,0

3z. e

_2.c

_°c

4_.c

_p.t ¸

'2.f'

,i.c

2 a,

34.z

32.o

3c:._

Ig.?

_z,5

15.5

t6._

_?._

2 ,i. 5

2_.5

2_.5

3t..O

_l,.?

3'..'

3q.

36.C

3_ .C

38.C

TABLE V. - HEAT-TRANSFER MEASUREMENTS FOH VARIOUS PROTUBERANCE SHAPF.S; 5 = 6.00 INCHES - Continued

7 2.8-Inch-Diameter Instrumented Cylinder and Dummy Cv[indtq 32 Dlaml_t+ i _ Upstrtram - Cum,aued

y, In

.0

.o

.C

12.C

.C

-5."

.0

/ 2 • r

-lZ._ ¸

£2.?

-:2.S

t2.t

I .?

2 • 0

_.C

6.O

_.C ¸

2.L

3.0

. i

.0 i

.0

]Z.C ¸

.0

.0

-12. _

-_.C ¸

-3.C

;2.C

-12.0
-12.0

-12.5

-11.0

-2.%

2._

_2.5

-2._

-2..

Z. In.

I r. ,,,

_..55

2._.5

_.5'

].55

1.35

_.s,,

(e) M - 3.51; R - 2.77 x 106

NSt

.000_25

.O0030S

.000451

.00C7_2

.O007B_

.OOO67%

.0OO786

.OOIO0_

.000_23

.000)7_

.00033_

.CO_

.C0C_27

.00£15_>

.OOi2C_

.000_2_

.000.._

.COOL. 3

.O005rr

.OOO'85

.OOS_?)

.000_7_

.000431

.0004_3 1

• 00057_ I
.000_3

,000160

.0OO862 i

.0OO926

.0009o_ I

• O00_s3 '
.O00_t,5 I

.O00_2e ]

.o00336 _

.O0O325

.O00512

.000651

.OOO711

,00C756

.O0O77O

.0o07_6

,0009_?

,coI%lR

,0o12_5

.00101_

,0009¢1

.o00736

.OOO633

.OOOZ_6

.OOO190

.0oo140

._00171

,00022_

.oOO193

.OOO2O7

.0_c179

.000686

.O00661

.0006_7

,OOO630

.00o_56

.OO0313

,0OO532

.000_3_

.O00_Z_

.O0OS_e

.001117

.001760

4.'_5

?.5"

]. '.

Lt .'%

Te T_.. _R I h I
J. deg

I_i i I_l !
._6055 57%._ .0CI16 I
.9577& 572._ I .0011o ;

].0C338 511.2 I .00387

.95830 _74.2 1 .00161

•_2 580.2 1 .00283

•75_2 c, 77._ i .00282

.9_506 581.9 [ •0021_I

• 9%379 _7_. _ i .00281

.97577 5_7•9 I .00_60

.95322 bTl.k I .00187

.9&36_ %_9.9 I oOOO6h

.9_099 5_&.2 1 .00121

._b_o 57s.', I .0o127

.9%5a 8 572._: I *00117

• 9_5_R 57o•_ I .00130

• o_1_0 "_,_.,, , .o008B

._329_ 5..___ i .00167

.o2787 >bU.b I .0021_

._1829 b_.Z I .002':',

• )1998 .... •00209

.)_7_; _7-P I .00193

• 92970 _64•5 1 .00172

• _3632 560•_ I •00171

._75_2 t55•2 l .o0169

• q_6 _ _oo i .00172

.o_as _6_i_ i •00169

• '_o_1 5_8•_ I .00151

• g47P3 568.5 1 •00189

.9_6_7 5_9•_ I .00226

• g_182 _0•_ I .00229

•@391_ 57_•2 I .0O308

,9_91_ 57q.g I °00331

.95097 576•_ I .00_23

.9_52 b_•_ I .00162

.9a196 565.5 1 .00159

•9_78 _65.5 I .00153

• 96281 575. _ I .00120

.958R6 574.2 1 .00116

.97633 585.5 I *0_]83

.96337 579.2 I .00197

.96_67 58_°P I .0025_

.9g098 598.9 1 °0_270

.9735! 588.2 ! .00275

.97126 587 5 1 .00263

.97577 592 9 i .00_51

.9729% 597._ •00_66

• 96393 5_2.2 .00_71

,96562 591.9 •OO&_5

_r, .93_63 567•2 .00_

9C ,912S8 _6_._ .00322

9') .g1125 561.9 .00263

q.) •93914 56a.5 .00226

i_3 .950q7 56_.2 .O00f18

L_O .97]fl2 575.5 .OOO6fl

18_ •977_6 57b.q .00_50

kg0 •95210 563.5 ,00061

L_C .9_703 56].9 .00077

[_O .o3970 55_.9 .00080

i_ .96168 571•_ .00c69

fRO .95210 565•2 *0007_

.950_I 569.9 $0006&

.250_1 573.2 .002_5

.950_I 573.5 .00235

•9_759 571.5 .0023]

.9515& 573.5 .00225

• 923_3 553•9 .00163

.93632 559•5 ,00112

.9g_78 5_7.2 .00190

• 9_7S 565•5 .00155

.95329 568•5 .00108

• 93914 561.5 .0015_

.9301_ 558•_ .O0193

0 ._9098 606•_ .00399

C .9S_09 60_.? .00_2_

8 .98760 611.5 .00629

.ool3el

.ooo985

.ooo_Tq

.oslolo

.oo2o21

.002_5_

.001968

n I.OQ2Sl 615•5 .00_65

0 1•©1972 623.5 .00352

0 1.021_1 622.q .OO_la

o i.oi126 615.9 .o0361

o i.o14_ 622.2 .DO_

_5 ._81_? 612.2 .OO722

_, ._7_,,_ 627.5 .o09_8

h c

lJ_)

-! •t

(..c

5.C

6.0

6.o

1.0

2•0

8.0

6.C

...o

2•0

I•O

NSt.c

I

.,,,r,,,7 .o_ntes

• , .hondo6

.m?,3J ] .noo6_

.OP:71 .0_0479

. Ewe? 2/_ [ .000627

.nf_13

.00_28

.00:86

.00;'30

.00253

.00250

.e_a53

.rm,5_

.0_.67

.00¢72

.ceoss

.00055

.oon36

.000R76

.ooo_la

.00052, I

,ooo_

.00o7o8

.000700

.o009s8

.o012_3

.0_1293

.000202

.00C157

.O0015g

.o00101

.00069 .000193

.00265 .0007_2

.002_0 .000672

.oez3(l .0006_

.0o15_ .0oo_2B

.o01_I .O0Oa_l

.0c, I19 ,000333

.00155 .000_3_

,0o201 .000563

.[)0630 , ,001763

"00_62 i "001293

._C_63 .001016

._:C_21 .OnOB98

.0c322 .000901

,0_796 .002228

h h

Fo

.99

3.20

1.05

2.23 .

2.19

2.01

2.27 I

2.90 1

:_:

?.26

2.2F_

I•79 1

1.54

1.67

1 • ?

2.1]

1.7_

1.5_'

I.z. 2

,.]o I

1.01

1.59

l.e_,

1.92

2.59

2.7_.

2.67

1.28

..)v

I._.9

1.60

2.13

2.21

2.27

2.19

2.83

3.7_

3.7_

3.6_

• 93

.57

1.79

1.70

1.69

1.35

.87

1.2_'

1.13

.80

1.20

1.56

._2

.,2

.5]

.38

.29

I .cc

aThermocouple locatio_is for which z and/or _ stations are provided ale Ioi mo_e[s; x and y stations lot these models are

measured from model Olk_Ir_s.

b h measured in Btuft 2 sew-°R
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 INCHES - CtJntinued

7. 2.8-Inch-Diameter Inslrumented Cylinder and Dummy Cylinder 3.2 Diameters Upslreanl - Continued

(0 M = 3.512 R • 1.60 x 106

Te
x, in. y, in z, In. _, deg

la) {al

2.S .0

12.2 .0

?C.: o0

2_.0 12o0

28.0 .0
2u.5 -_ .0

2'+.5 -5.0

_o.o .0

31.0 12.0

3,..0 .0

2.0 -12.C

2.0 12.0

12.0 -12.0

12.0 12.0

32.0 l.O

31.0 2o0

32.0 2.0

32.0 3.0

32.0 6.0

34.0 t.O

34.0 2.0

34.0 3.0

36.0 .0

38.0 ,0

z0t,.O 12.0

a2.0 .0

4_.0 .0

48.0 .0

".2.0 .0

52.O 12.0

55.0 .0

58o0 .0

58.0 12.0

5R.O -12.0

4A.O -12.0

36.0 -8.0

36.0 -3.0

34.0 -3.0

32.0 -3.0

3c.0 -3.0

2_.0 -3.0

34.0 -12.0

32.0 +I2.0

3C.0 -12.0

Ig.e -12.5

17.5 -11.0

15.5 -2o5

t6.5 -2.5

17.5 -2.5

18.5 -215

19.5 -2.5

20.5 -2.5

21,5 -2.5

22.5 -2.5

23.5 -2.',

24.5 -2.5

34.0 -i.0

34.0 4.0

34.0 5.0

34.0 6,0

36.0 6.0

36.0 t+O

38,0 2.0

44.0 8.0

44.0 6.0

44.0 4.0

44.0 2.0

44.0 1.0

in.55 90

6.05 90

_.55 90

2.55 90

10.55 180

8._5 1BO

6.55 100

4.55 180

3.55 180

2*55 180

1.55 ]80

1.05 180

10.558.55

6.55
4._5

3.55 0

2._ o

1.55 0

1.05 0

10.55 45

6._5 45

_.55 _5

2,55 65

h

Tw, OR h NSt hc Nst, c Fuu

(b) (b)

*96349 5?5.5 *00072 .000351 i .06

.96237 574*2 .00069 .000336 1,06

.99943 607,2 .00277 *001350 ,_.07

.96181 575.5 • 00098 *000_77 1.15

.95732 577.2 *00178 .000867 2.12

.95732 578,q ,00187 *00091 _. 2.R%

.96630 582.2 *00146 .000711 2.21

.95507 575.9 .00173 *000843 2.62

.97809 593.5 .00245 *001194 .00251 .001223 3.66

.9504_ 573.5 .00102 .000_97 1.20

*95339 565.9 .00033 ,000161 .51

.96293 574.9 .00088 * 000429 1.0_,

,96799 57_,5 *0008R * O00_.2q l.O&

*96069 573.2 ,00088 ,000_.29 1.31

*95956 573*9 ,00083 * 0004 Or* 1.08

,96686 590.5 .002?3 .001330 4.07

.95395 582.5 ,00277 .001350 3,7(,

*95050 574.9 .00210 *001023 ,00211 .001028 3.13

.9_552 572*9 *0020_ *000994 3.00

.95114 571.9 .00166 ,000809 1.95

.94889 564.5 *00048 * 00023_ .OO04fl .00023'. .71

.93991 563.5 .00110 .000536 .00099 .000482 i.62

.93878 564.2 *0014t_ .000702 .00132 .000643 I.R9

,936_,4 563.2 *00137 .000668 ,0_137 .00066P 1.61

.92587 557*9 .00172 • 000838 .00195 .000950 2.02

.93654 561.2 *00108 °000526 1._.0

.92643 558*5 .00133 .0006(,8 1.96

.9337_ 559,9 .00131 .000638 .00131 .0006_8 1.68

.9t160_ 566.5 .00128 .000624 *00129 .000629 1.51

.9438 L+ 56_* .9 .00102 .000497 .00102 .000407 1.44

.93317 558*5 .00110 .000536 1.29

.94215 563.9 .00102 .000497 .00100 .000487 1.52

.95788 573.2 .00099 .0004_2 1.48

.94496 56_, .2 *00090 *000439 I o07

.959on 572.9 .O00flO .000390

.05339 5?0.9 .00107 *000521 1.65

.95170 572.2 .00135 *00065R 2.05

.94440 562.2 *00031 .000151

.93766 564.9 .00131 .000638 .00127 .000619 1.96

*94496 571._ .00|91 .0009_. 1 .00196 .000955 2,85

.94386 570,5 ,002[1 ,001028 ,00209 *001018 2.93

.95226 574.9 .00186 .000906 2.74

.94889 567*9 *00103 .000502 1.23

.948_9 569,9 .00094 * 000458 *00093 ,000_53 1.40

.95007 571.5 .00095 .000463 1.40

.9702"_ 577.9 .00066 ,000322 .99

.96630 575.2 *00067 .000326 .79

.98090 586.5 °00103 .000502 1.39

.96742 582.5 .00115 *000560 *00091 .0004_3 1.3_

.96_55 582.2 .00163 .000794 *00142 .000692 2.43

.99157 596.5 *00164 *000799 2.48

,97268 586,2 .00169 *000823 2.01

.96855 502.9 *00166 .000809 .00151 .000736 1.98

.97360 588,9 .00222 *001082 *00228 .001111 2.61

,9707q 591.5 *00288 ,001403 .003f_7 ,001496 4.06

.96181 586.2 .00"4 IZO .001530 .00_04 .001481 4.76

*96349 587.9 *00273 *001330 3,21

.9¢,496 569.9 .00219 .001067

.9_,384 568.9 .00226 .001101

.94665 568.9 .00192 .000898

.95002 569.5 .00136 .000663

,972_ 575.9 .000_* I * 000200

.98876 585.2 °00027 ,000132

.99719 589.2 *00020 * 000097

.97699 578.5 *00091 ,000151

.96967 575*2 .000_5 ,000171

*9_900 569*5 .00037 *000180

.9702'3 576.9 .000¢.5 *000219

.96_69 572.2 *0003,4 *000166

.96069 570*5 *00034 * 000166 .51

*95563 578.9 *00166 * 000809 .00187 .00091 ] 2.21

.95507 575.5 .00140 *000721 .00150 *000731 2.06

.95282 57_,9 *001_8 .000721 ,O014R *000721 1.74

.95_6_ 5_4,2 *00137 ,000668 1,88

.93148 559.9 100096 .000_68 *00082 .000400 1.39

.94328 562.2 .0006 t* .000312 .91

.99945 568.9 .00107 .000521 1.26

.95002 569.5 .00090 .000439 .00096 *000_68 1.06

.95900 571.5 *O005b .000273 .0006_ *000_12 .71

.9_665 565.5 *00085 *00041_. .00087 *000424 1.25

.93654 561.2 *00130 * 000633 .00137 .000668 1.97
.99157 600.9 *00259 *001262

.98Z59 600.2 .00360 • 001TS,_ ,0035T *001739

,98700 605*2 ,00799 .00194_ *00398 *001939

1,00505 611.5 *OOql5 ,001535 .00313 *001525

1.01853 616.2 .00231 .001126 *00236 .001150

1.01684 615.9 .00201 .000979 .00205 .000999

1.00617 609.9 .00236 .001150

I,OOB9q 617.2 .00277 *001350

.9803_ 614*2 *00428 .002085

.97753 616.2 .00621 .003026

.9_315 612.5 .00_14 .002017

.79551] 60_*.2 .00220 ,n01072

h

.9S

1 .el

.77

.2_

.25

.21

• _ 0

._=_

aThermoeouple locations for which z and/or

meaQured from model origins.

b h measured in Btu/lt2-sec-OR

stations are provided are for models; x and y stalions for these models are
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOH VARIOUS PROTUBERANCE SHAPES; 5 = 5.00 INCHES - Continued

7. 2.8-Inch-Diamelvr Instrumented Cylinder and Dummy Cylinder 3.2 I)iamet('rs Upstream - Continued

(g) M = 4.44; R = 4.65 x 106

Te h h

x, in. y, in, z, in. O, deg T{ TW' OR h NSt hc NSt'c _oo _LL

(a_ (a/ (hi Ibt

2._ *0 .9_583 569*9 ,0008_ .O00ZIC ,99

12.0 .0 *9_304 568.2 ,0008_ .000210 1,17

2C:.5 .o °9?720 610.2 ,00375 °000938 5°36

2o.e 12.o ,9_080 567.9 .00158 °000399 1.53

2H,0 &.O ,91913 573°2 ,00270 ,000676 3°25

28.0 ,O ,95532 581,9 °00246 °000616 3,08

2O.5 5.0 ,95_20 577,9 ,OOl?g ,000498 2°97

2_,5 5oC ,93857 570°9 ,00217 ,000543 3.2_

9u,O .J .gZSTT 597.5 .00312 .O00r81 .0o_2 .000_56 _.S9

31,? 12o0 .93578 565,5 ,00147 °000158 1,_

34.C ,O ,938%7 562,2 °00068 ,OOOtTO ,00060 ,O00L_O I,01

2,0 -l?°C .O&63W 568,q ,00084 °0O0210 i,24

2,_ 12,0 ,96639 569,g *0O135 .O00_3R 1,35

12,0 -12.0 *9_192 565,2 ,00072 .000180 Io29

12,0 12,C °93633 564,2 °00137 °0003_3 1.3@

30.0 ].C °96_26 590.2 ,00365 .0009|6 5,63

31.0 2°0 i .9_.91R 582°9 °00349 .C00873 _°78

32o_ _°0 i °93_78 570°9 ,00304 ,QO07hl 3,66

3Z°0 6.0 ,9;852 56&,5 ,0025_ ,000636 2,95

a_,O ]°0 °9_63_ _61._ ,00076 ,000190 °0_076 ,000190 I°09

3&,0 2.£ .9_019 561°9 °00147 ,OOD36R ,00229 ,000_?0 2°01

}_°'? 3.t ,92963 56_°2 .00_¢ ,0006_6 ,00231 *000_78 3,52

36°0 •C ,92293 568°5 .00185 ,000_63 °00190 *000475 2,61

38,0 .C .90562 5_8.9 ,00211 .000528 .0_750 ,000626 3.01

4_,C 12.0 °92070 557,9 °00207 ,000518 2.01

_,2,0 ,0 °g02@_ _5°9 o00]67 °O00al8 ,002]0 °000526 2o39

_&.C .O I ,91121 551,2 ,00152 °000380 .00153 °0003s3 2.20

_8.C ,0 1 °92517 558.5 ,00147 ,000368 °00]_9 ,000373 I°04

_2°0 ,C °92126 55_,2 .00140 ,000350 ,001_0 ,000350 2,03

:2°0 12°C .9|_00 55_,9 .00209 .00052_ 2,11

5_,0 ,D °92010* 55_.5 .00140 ,000350 ,0_136 ,000340 I,9_

5H.O ,C °93522 563°9 ,OOlI6 ,000290 2.19

5_,C 12.C .9_907 562°9 ,00182 °000_55 1.77

5H,O -12.0 ,93633 56&,2 .00137 .0003&3

_,C -12,Q ,93689 566°2 °00|60 ,O00&O0 2,75

Z_,O -8,C ,9_075 564,2 ,00206 °000516 0.55

36.0 -_,C °93689 561.2 ,000_9 .000123

3_.0 -q,{; °9_405 559°9 .00206 °000516 .0C_96 ,OOO_Ol 2°94

32.C -q,O °932&_ 570,9 °00260 ,000651 ,00268 *000671 3,88

30,C -3,0 ,952_9 569,5 °00329 °000823 *00325 ,O00_l_ 5._1

ZS+_ 3,0 I ,Q_192 57_.5 .00302 +000_56 4.31

34,0 -12.0 I °93075 560°9 °00138 ,0003_5 _,51

32,0 -12,0 ,9285_ 559,9 ,00117 °000293 ,_0115 ,0002S8 1,83

30,0 -12°0 ! *9_075 560,5 °00137 ,0003_ 2,I&

19.0 -12°_ °95030 570.9 .00083 .000208 1._1

17._ -It°O ;i °9_694 568°9 °00083 .000208 1o_3

15°5 -2°_ l ,96705 58&,g °00143 ,000358 2,23

16.5 -2.5 .956W_ 579.5 .00177 °000_%0 ,COl&b *000365 _°_0

17.5 -2.5 .95923 582.9 *00211 ,000520 3.15

18.5 -2,5 .98380 597,9 ,00205 .000513 3,36

19.5 _2,5 ,96091 583.5 .002_3 .0006_8

2_,s -P,% .96035 583.9 ,00211 .000520 ,00188 °000470 3°35

2|°5 -2,5 .96537 588,_ °0031_ ,000786 *00_18 °000796 _°91

22.5 -2.9 ,96&81 595.2 ,00393 ,000984 °00402 °001006 _.97

23,5 -2°5 °95_20 589,2 °00386 ,000966 l .0031_5 *000913 _o83

2_°5 -2,_ °95_32 587°2 .00410 ,001026 ] 5"69
_C,55 90 ,9229_ _59°5 .00273 °000680 .001_,4 .000610 .93

6,55 90 ,91623 557.2 .00312 ,000781 _,o2

_.55 o_ ,91a56 55_._ ,00293 *000733 ._

2*55 90 °9_080 567,2 .00168 ,000_20 ,_5

I0°5_ _RO .9363_ 558._ ,0_062 °000155

8._ ;80 ._5_7_ 569,_ .000_0 ,000100 .coOke .00011_

6.55 IFO ,95923 57[,2 ,00029 ,000073 ,00037 ,00009_

_°_ ]S_ ,_430_ 562,5 ,000_3 °O00lO_

_,%5 IRC ,9_2_8 562°_ °00050 °000125

2,5_ I_C ,93298 558.2 .00055 ,000138

L°5_ _SQ ,9564_ 572°9 ,00084 ,O00fiO

1.05 IBC ,9_694 566.9 °00059 ,000148

,9_71 565.5 .O005e .0001_0

,9_192 572°2 °002_9 ,000623

°w3_66 567,q °00251 ,00_628

• _3131 5_5,9 ,00252 .C00631

._3522 5_7.9 .002_9 ,_0062_

,_I_00 _S2.2 .0015C .00037_

,_3019 5b0°2 .00116 ,000290

•932_3 _64°5 ,00205 o00050#

• _963 £61°9 °00]_8 °00037_

• 93R57 56_.2 .O011l .00027_

,92405 556,9 ,00139 *00034R

,_567 551og °001_5 o00038_

.qRlOl 597._ .00962 .0009_,

,97766 600,9 °00_89 o001220w

,07542 605,9 °0053_ °001_6

°98659 614.2 °00581 ,001_5_+

,9g&97 611._ °00_36 °00]09!

I,07_57 &2A°5 .00277 °00069 _

1°3195_ _Z2.5 °0_301 °00075 _

i°01507 _21°9 ,00352 .O00@_]

.95593 KO_,2 .00707 .0017_o

.00065 .000163 .92

.00277 ,000693 3._I

.00225 ,000563 2.95

,0_251 .000_28 2.96

2.77

._',_30 ._0_25 2.05

_.66

2,16

.o_l_ ._00408 1.87

°0::_*_ .0_o_65 1.67

_.5_ , .0_2 ._1231 .38

6.55 0 .0_2_ ._0]_16 .42

2.55 0 , .22

1.5_ 0 [ .O,=/o4 .C00_3_ .23

_._5 _ ] .27

_'_ _ .72

_°_5 a_ .72

2._' t,_ .3;

34.0 -I._

34.0 _.C

Iz_.3 5.C

Iz,.C 6.0

36.0 _,.0

3S,O ] .O

_B.O 2°0

4'..0 _°0

4_.C 2.0

_,_.C 1,0

aThermocoupte locations for which Z and/or ¢ stations are provided are for mode[s; 7_ and y stations for these models are

measured from model origins.

b h me,tsured in Btu/lt 2-see-°R.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PI_OTUSERANCE SHAPES; 8 - 6.00 INCHES - Continued

7. 2.8-Inch-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream - Continued

(h) M - 4.44; R - 3,14 x 106

x, In. y, in.

k_"o :_
2 : • • .0
2_.,' 12.?

2_.C _.:

2_.C .0

2ro_ -'_.'

PZ*.F -_.0

_C.o r

2.o I?.C

> " 12oC

_2°; i2.C

)o.o 1.0

)1.o 2.0

37.C 3.0

32.0 6.5

_.0 1.0

3_,.0 2.0

36.C .O

3S.O .C

4&.O 12.C'

1,2.0 .0

_.a.O .o

_.o .o

_2.0 .0

52.0 12.S

59.c .e

5a.o .o

5_.o 12.0

58.0 -12.C

,,_.o -12.0

36.0 -_.0

3_,.3 -3.0

37.; -3.0

_:.c, -3.o

2_.o -3.0

_.c -12.o

32.C' -12.0

3C'.O -12.0

19.0 -12.5

]1.5 -ii,0

I_,5 -2.5

t6.5 -2.5

17.5 -2.5

18.s -2.5

19.5 -2.5

2_'. _, .2.5

21.5 -2.5

22.5 -2.5

2%5 -2.5

2z,.5 -2.5

34.C -1.0

3_.0 4.0

3e.0 6.0

38.0 1.0

_.0 B.0

_.0 6.0

_z,.O 2.0

_.0 1.0

Te

z, in ¢, deg 'I_

]0.55 90

6.55 90

_.55 9_

2.55 9O

10._5 leo

8.55 180

I._5 180

10.55
a.55

6.55 0
_.55 0

3.55 0

2.S5 0

1.5S 0

1.05 0

10.55 45
_.55 _5

4._5 _5

2._5 45

Tw, OR h Nst hc Nst, c

I_) _b}

._]r_ 571, " .OO_'TC .0rm253

.9(,155 571.2 .00063 .00022_

.g9117 611,2 ,0025_ ,0009]_

,03990 572,9 °0(]09(* ,0003_0

,93824 575,0 .00181 .00065_

.95a2_ 5B4,5 .O01RO .00065|

.95093 "_RI ,_ °001 _}a ,00048_

.9_59 573.2 .00148 ,0_0535

.9773g &Ol,9 .00196 ,000708

.9 %0_* 576._ .0009_ • 000340

.9_0_5 570,9 .00059 ,000199

.9_210 57a,2 .OOOB2 °000298

°93935 569,5 .0005_ .000192

.93549 568,9 ,00077 • 000278

.9_361 593,5 .0021_ ,000773

,9_982 585.9 ,00251 *000907

,9371 e. _75,5 .0019_ ,O00?OS

,92887 568,9 ,00]51 .0005_5

.93935 568,5 ,0005_ °000195 ,00052 °000188

.932_ 557,_ .0009_ .0003_0

°93053 569.9 ,00138 ,0ooa99 .00132 ,000_77

,92777 565,@ ,0032] .0001*37 ,0012t* .000P.48

,9]123 55R,_ ,00147 ,000531

• 92170 565*5 ,00137 ,000502

.90627 552,& .00119 .OOOa_O

,9367& 5_7.0 .00095 ,000_&_ ,0_%096 .00(_ 3_7

.92722 564,5 ,0009_ ,0003'40 .00096 .0003a7

.92556 562,9 .00093 ,000336 .00073 .0003_6

,9]399 5_2._ .OOIL*l .000510

.92_46 562,5 .00083 .000300 .00080 ,000289

.g3_,ao 57o.9 .00092 .000333

,92997 567,2 ,00123 •000_45

,9_71_ 56g,_ .00081 ,000293

.93769 571,2 .0011o ,000419

,9_l_S 571.5 .00138 .000499

,92997 563,2 .001137 .00013_

.92555 _{97,9 ,001_9 .00050_ ,00_ ?,g+ .O0(_¢_S_

.99328 575,5 ,002]2 ,000766 ,00219 ,000792

,93273 573,5 ,00218 ,000788 ,00215 °000777

.93935 577,2 .0_190 ,000716

.g3]t_fl 566._ .001_8 ] .00029_

.92997 565_2 .0007_ *000267 .00072 .000260

.93238 567.2 ,00093 ,000336

.94&'_2 57&,9 .00055 ,000199

.9_541 572,9 .00057 .000206

.96416 5S705 ,0008_ .000300

,95203 581,2 *00121 ,000437

.75_,78 584,5 *001_3 ,000589

.98015 600.2 ,0033I .000_7_

• 95589 585,5 ,00135 •000,%88

,9_&,TS 5B_.9 .0(_I¢_5 .00052_ ,00|_2 .00047"_

.95975 _89.9 *0021] *00076_ .00216 .O007Bl

,95920 594,2 ,00286 .0010_4 .0032_ .00t171

.94927 508,2 I002_2 * 000947 .00252 ,0009] f

°95037 587,9 .00_07 .000929

.929_2 569,2 ,0022_ .000817

.02_6 566,2 ,00214 ,00077_

,92 _%<91 %65,9 ,00_7 .000_0

.q44f16 575,_ ,00113 • 000_08

° g_0"47 572._ ,o0032 ,000116

°96471 581,2 ,00030 ,000108 °00035 .0001_'7

,9_754 579.5 .00039 ,000141

,9_927 57_,2 ,O00&_ ,000159 .00053 .000192

,9_210 576,5 ,001_7 ,000531

.93_94 572.5 ,O03&9 .0005_9 .00_ _._ .000517

,93163 570,5 ,00368 .000607 ,00168 .000607

,9349_ 571.9 *00159 ,000575

,91786 568.9 ,001 i4 ,000_*1_ .00097 .0003"> [

,9_27_ 566,5 ,00_74 °000267

,93273 _69.2 ,00]23 .000445

.93053 566,5 ,00085 °00030T ,00095 , o0o3a3

,940_5 571,9 ,00081 .00029_ .0009_ ,000951

,92832 56&,9 ,00093 .000336 .00301 ,000365

°9]895 559,9 .0009_ ,000"_49 ,0_]05 .0003}%0

.g_235 607,2 ,00290 ,0010_8

,97794 6_6.2 *00_95 .001428 ,00197 .001&35

.97_74 605.9 .00408 ,001475 .00_00 *0014_6

.98731 614,2 .00391 ,001413 ,00998 ,001439
.99_ 51% 6]_. r) ,00270 ,001_976 .002&2 .000875

1,02039 627,2 .00199 ,000719

1.01323 _%23,2 ,00201 *00072b ,011198 .000716

1.00771 52_,5 ,00236 .000_53

.97022 60',_, 2 ,00_70 ,001699

.9£,526 607.2 ,00570 =002060

.96912 6]0,9 ,00516 *001865

,99669 61[*g *00201 ,000726

h4

.s5

_.77

1.06

3,12

2.s6

2.53

2.7_

3.56

1.31

1,02

l. Og

l.OS

l.O_

3.19

2.32

.81

1._9

2.$i

1.98

2.58

1.58

1.65

1,6g

1,68

1.43

1.46

2._7

2.82

2._3

3.96

3.7&

1.62

1,51

1*90

1.57

2.37

2*67

2.62

2._5

2._8

3._6

5,61

_*89

,89

.85

1,79

2._5

1.81

1.66

1,31

i.69

.lq

.19

.$?

,2_

aThermocouple locations for which z and/or _ slatlons are provided are for models; x and y stations for these models are

measured from model origins.

b h measured in Btu/ft2-sec-OR.
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x, in.

2.0

12.0
20.5

28.2

28.0

za._

20.9

2.* ._-

._0.0

31.{'

2.0

2.?

12.?

3c.e

32 .o

32.."

32.O

]_,.C

3_..c

34,.o

36.e

l,o.o

_,2.0

4_,,F

57.n

_2.n

55,r

5_.c

58.0

58. ?

,,,.

26.?

3_..r

32.n

3f'.c

2B.C

3_..o

32.O
3S.¢

19.c

17.5

16._

17.[

2'O .5

21.5

22.5

23.5

TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 iNCHES - Continued

7. 2.8-1nch-Diameter Inslrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream - Concluded

Te

y, in. z, in. _, deg T_-

(a I (a_

.o

.c

.r

12.0

_..0

.e

12.e

-12.C

I2.C

t2o r

._

2. c

]oC

6.('

l.¢

_.c

• o

,o

o¢
12.C

oC

b
12°L

12.C

-12._

-12,0

-8.0

-3.c

-LO

-3.0

-_.C

-12.0

-12.C

-I?.0

-12.5

-[I,0

-2°5

3.5

-2.b

-2.5

72.5

-2.5

-2°5

-2.5

-2.5

-2.5

3_.q 5.c

3_.0 6.0

36.n 6.0

38.0 1.0

38.0 2.C

_,._ 8.O

,_.? 6.0

_._ _.C ¸

_.0 i .C

1c.55 9_

6.5', 9¢

2.55 _n

:C.55 ]SO

8._5 180

_.55 iBO

2.55 i_0

1.55 180

1.05 I_

(l) M • 4.44; R • 2.13 x 106

Tw, OR h NSt h c NSt,c

(b) lhl

,94891 571.2 .(3_050 ,000_9 °94

.o9278 6r_5.9 .00230 .00123_ _._.1

.9_895 57] .e_ .0008_ .000&57 1,35

,9_3_I 572.9 .001_1 .000_65 3.16

.95835 5Bo._ ,ool_,8 .one ?,;_

.9550] 577.5 .DOt04 ° D:_D550 2.60

,98222 597.2 ,00!71 .000919 °C _2:]1 .OCIF_C t*.28

°94835 570,2 .00039 .000209 .74

.95f_57 572.'_ .00077 .O00_*I. .96

.¢40_5 569.'_ ,00_42 .000226 ._q

,96890 532°2 °of'l�] .co i ,'_26 _..78

.95724 58_.2 ,0020_ .o_;ICl 3.9_

.95335 581.9 .08:6_ .000B65 .F" ::] _5 .00CF,7_, ..03

,9'.557 57..2 .00170 .000q_3 3._,2

._37_0 570,! .00128 .000688 2._2

•9511_ 570,5 ,000] _¢ .C00183 .Qc)o _5 .OOO]SB .65

.9_335 5_.'_ ,ooes_ .000_2 . 'F'OSl .n_o_35 l.S2

.94002 571.2 .0012' .000_82 .'] '_06 .0('0569 2.49

,9_113 567, e; *09132 .OOO5_*; .or tO. ,000559 2.32

.9255B 560.2 .0C]26 °_00&77 2.42

,B250v _.o" ._ ,00_'21 .CnOll_

,93_13 562, _ .oo_o(. .PPO_6_ ].58

.91947 _9_,5 ,00102 .0005_ P._3

,92856 55o,') ,ODOR? ,r,OOt_7 .nonnF . ¢00_,73 1,78

.9&_2 565.9 .OOO7l .00C381 .0n073 .000_92 1._,8

.938_1 56_.'_ .00C6_ .0q032_ ,0n_sI .O_O_Z8 I._3

,92280 557._ ,00109 .0005_5 1.38

,'1172_ 56_.; .OOC_O ,COO J55 ,0]CO3 °000_3_

,95113 _72.2 *00058 .OOC_12 1.12

°939t_6 567,! ,00087 •000_67 }.10

,9_,8_5 571.2 ,00068 ,000_65

.9472_ 572.2 ,00(]90 .000_8_ 2.31

.9.002 569,5 .00]18 .00063_ 3.68

.93558 565,2 ,0013_ .000720 .00131 ,000704 5.05

,94113 971.2 *00165 ¢000886 .CQ]7Q *O0091B 3.30

,9_89] 570,g .0(_176 * 0009_:_ .0_i 7_. .00_935 t.,O0

,_391 574._ ,00185 .000981

,9t_113 56fi,9 )00066 .000_55 1.38

.gq05$ 555.9 ,00060 .000_22 .:00_8 .000312

,9_224 567.2 .00061 ,00032_) 1.56

.95835 575.', ,00C_5 .0002_,2

.95[01 573,2 .00038 .000206 .97

.97]]2 586._ ,0008t+ , C'O0_ 51 2.10

,95612 577°'_ ,00103 .00f_553 1.98

• 99779 590.'_ ,O01t_l .000757

,9827_ 595._ ,00137 .000796 _,91

• _5778 _ 581.2 .00130 .O006gS _.50

,9',66s 5ao.% ,0oI_o .coo698 .eall5 ,300_1_ 2.50

,96112 58q.9 .00182 • 000978 .Cel90 .001021

o96_01 587.'_ .00262 .DOI/*C7 .c0296 .001590 6.55

°950C2 582.2 .00252 .O0]]St_ .C0333 .001252 5,_8

,9522t_ 581.q ,00231 ,OO]2t*I 5.02

,93_35 '_6_ .2 ,00160 .00085_

,9_336 565.9 ,00172 * 00092_-

• 93613 556.2 ,0015_ ,000822

,95_01 5_5.', .OOIol .0005_3

,96568 576.9 .Cf_f25 _ f'M[_] 3&

.97723 683.8 .00020 ,000107 .{0023 ,00012_

,97167 580. _ .00022 ,000_18

,9722_ 581o9 .0002_ _ .000124

,9f'9_,6 57,,.5 .OOOSO .00016_

.9683_ 581.2 .ooe36 .000193

°96_0 57v._ ,00030 .000161

• 95057 577.2 °00132 .000709

,9&391 573.9 *00127 °000682 ,00120 .0006t_5 3.49

iga058 5T0,2 .00125 ° 000677 .)CI2_ °000677 2,33

•9*'280 572.2 ,00119 .000639 5.35

,o3002 56t,9 ,0008 ' .0004,67 . %0075 .000_05 1.71

,_.391 566.9 *OOe_S .000J12 t,',5

,9_1_ 56%5 .0010,' .eocsan 1.89

° 9#¢002 566.5 ,00C75 .000_,{'_ .3r[581 .O02t, 55 1.'.2

,'_5C57 57;.5 .0005t .00027_ .3n06, .0003_ l.ll

°9_1113 56_.5 ,O006L .000355 .30_72 .000587 1.32

.9_I89 502.2 °00077 oOOOq]4 .00094 ,000509 1,5_,

1c.55 c ,0_500 5_.9 .C02t_ .oolI_ .24

B,¢5 C ° 579_.5 t,_'e, % ,oo 2_ .001762 .0(i_30 .00177_ .38

6,55 0 °97778 5 ';r ."_ ,00_22 °00_730 °0(I_] _ .001687 °37

4.55 c °99c15_ 50_.9 ,003_5 .001799 .$n}42 .001837 ,38

3.5t O ,9988_ 609=2 *00253 .001359 .9n221 .001187 ,29

2,',1 f ],02f_4 62].2 ,00187 .OCI_C', .21

1,5 _ o i,_I _,_ ) 6;4. D ,0('i 71 .0029]9 ,_17_ .POc920 .20

1.05 [ I,00812 6];_.9 .OZiC6 .001107 .24

I<7.55 e_5 °9722_ '9;.2 °CC_ .001821 .51

6.5% 4? . ';*56_ _ CP _.2 .0052% ,0028_6 .79

_.55 q! °97278 6_._ .0,0#°7_ .002551 ,71

h

.77

.82

!

[o
0
5,)

aTherrnocouple locations for which z and/or J stalions are provided are for models; x and y stations for these models are

measured from model origins.

b h measured in Bt_/'ft2-see-OR.
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-t-
Ckl
0
0.1

I

x, In.

2.0
12,0

20,5

28,0

28,0

28,0

20,5

2_,5

30,0

_l,o

34.0

2,0

2,0

13.0

12,0

30.0

3f.O

32.0

32.0

32.0

3_,0

34.0

34.0

36.0

38.0

4_.0

42.0

44.0

48,0

52.0

55.0

58,0

58.0

58,0

44.0
36.0

36.0

34.0

32.0

30.0

28*0

34.0

)2,0

30,0

19,0

17.5

]_.5

16.5

17.5

]8.3

19.%

20.5

21.5

22.5

23,5

Z_.5

34,0

34,0

34,0

3e,0

36.0

38.0

38.0

*_*0

_4.0

_4,0

_4,0

_4*0

TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 INCHES - Continued

8. 2.8-Inch-Dlameler Instrumented Cylinder and Dummy Cylinder 6.4 Diameters Upstream

Te

y, in. z, in, _, dog ,It

,o

12,0

4.0

,O

-5,0

.0

12,0

.0

-12.0

t2.0

-12,0

12,0

1,0

2,0

2,o

3,o

6,0

1,0

2,0

},0

,0

,0

12.0

*0

.0

.0

}2.0

.0

°0

12.0

-_2,0

-12.0
-_.0

-3.0

-3.0

-_.O

-12,0

-12,0

-12.0

-12.5

-Ilo0

-2.5

-2*5

-2.3

-2.5

-2.5

-2.5

-2.5

-2*5

-2.5

-2.5

-I.0

4.0

5.0

6.0

6.0

l.D

2.0

8.0

6.0

4.0

2.0

1.0

10.55 90

6,55 90

a,55 9o
2,55 9o

1o.55 18o

8.55 180

6,55 1_0

4,58 180

3.55 l_O

2,55 180

1.55 ]80

1.05 180

10,558.55

6.554.55

3.55 0

2.55
1.85

1.05 0

10.55 _5

6.85 05

*.85 4_

2,55 45

(a) M = 2.65; R = 3.89 x 106

h h

Tw, OR h NSt hc NSt'c _ _LL

Co) tb)

.95_26 589,9 *00248 *000351 .86

1.02424 670.2 ,00822 ,001164 2,64

,9134B 576°2 .004_I *000695 1.72

• 93167 578.2 *00309 *000437 .93

• 95481 601*2 *00476 *000674 1.64

.96748 6_0*2 ,00705 *000998 2.3_

.9_710 594.5 *00861 *000693 i*53

°9_716 5B2._ *00_31 *000669 1,10

1.00771 660.2 *00641 *00]191 .00881 .001261 2,69

.93001 _76.9 ,0030_ *000_38 I*02

• 94654 578*2 .00_S0 .000_ *SS

• 95205 591.5 ,00275 .000389 .91

.95591 590*2 *00266 .000377 *85

.95812 593.9 .00288 ,000408 .92

• 98481 5_9,9 ,00_57 *000378 .91

• 9906_ 8_9,2 *008_ ,001195 2.87

•98457 8_8,2 *00826 *0011_9 2*90

• 97520 fi_7.2 *00649 *000919 ,0064B .000917 2*36

•96989 6_0.5 .00621 *000879 1.97

.94489 593,5 .00_85 .0006_ 1.83
,9476_ 58_.8 *00242 *000_63 *00_14 .000_0_ ,82

•9_646 601.2 ,00500 .000708 *00516 *000731 I_70

.95922 608.5 *00_62 *000796 .00556 ,00078T 1.91

,91458 576.9 *00431 *000610 *00_27 .000505 1.46

,917)4 576*5 ,00479 *000678 *00509 *000721 1.57

.94214 868*9 *00_21 *000494 i*06

.923_0 5T_.9 ,00431 *O006t0 ,00_0 *0006_0 i.3_

.9_2 56_.5 *O0_6B *000521 ,00369 *000522 I*27

• 94989 _9_.2 ,00405 *00057_ *00409 ,000579 _.3_

• 92_60 571.2 *00259 *000367 .85

• 93883 588.5 *0037B *0005_5 *00400 ,000566 1.29

.95481 593.9 *003_7 .O00_91 l.lB

.94489 5BI.5 *00226 *000320 .72

.93442 518,_ *00260 *000368

• 93332 579.2 *00_22 *0004_6 1,02

• 93607 586*2 *00419 ,000593 1,32

• 92560 567.9 *00126 .000178

• 98922 607*2 *00547 °000776 °00563 ,000797 1,81

• 9713_ &_O.5 .00682 *000966 °0_70_ *0_0998 2.18

.95812 60_.9 *00596 *0008k4 *00619 ,000878 1.97

• 92_40 575.5 .00)5_ .000501 _.10

,9_39_ 575.9 .O0_A6 .000490 *0_47 *000491 1,08

.92175 _73.9 .00_39 *000460 1*06

• 97079 602*2 ,OO30B *O00k_6 ,97

.96282 897*9 ,00_0 .0004_ 1,06

.9873_ 6_1.5 *00600 *0008_9 [,99

.95316 601.2 .O080t *000715 *00_5_ .0006_3 1,76

.9476_ 594*9 ,00_52 *0006_0 ,00418 *000892 1,50

.96914 604.9 *00990 *000§_2 1.23

.9_048 8_5,9 ,00375 .O005_t ,003_8 .000_93 1.2_

•93852 5_2*2 .00361 °000511 ,00_55 .000803 1°16

•93582 5_1.2 .00_41 ,000_83 *0_3_4 *000487 1.1_

.9_22 578.9 *00326 .00C452 °00321 .000_54 1.08

• 9_167 57B.5 .00330 .000h67 ,0_318 ,0004_0 i,06

.940_8 563.9 .00322 .000_56 1.10

.95536 583.2 ,00226 ,000320 ,51

• 97520 598._ ,O02&_ ,000_7_ ,67

• 98481 591.5 .00_7 *000_5 .91

.9_32_ 580.2 *00270 .ooo_ ._1

,9917} 600._ °00148 °000210

i*00165 607*9 *0013Z ,000187 .0_136 ,000193

.99283 60_.9 .00189 .000225 .00156 *000221

i*00495 605*5 .00071 .000101 *00067 .000095

1.0099t 608.9 °00076 *000108

•98016 593.9 .00098 *000139

• 97079 589°9 .00102 ,00014_

,965B_ 590.2 .00133 *O001B8

• 96969 894*2 .00205 *000290 °0C717 .000307 .73

• 99299 618.2 .00617 *000874 *00636 *000900 1.98

.9_261 606*9 .00866 .000773 .0053_ *000756 1.74

.9_34 593.5 ,0044_ .000_3_ .00_5 .000_30 I*_2

• 94878 597._ ,00461 ,0006_3 1,58

.92886 577.8 *00348 *000493 ,0033_ .000073 1.15

.9454_ 584.2 *00286 *000_05 .91

• 91899 571.9 *00332 *000470 1,08

• 92836 578*5 .00326 *000462 ,00365 ,000517 1.04

• 947|0 583*9 *00254 *000360 .00256 ,000362 °81

.94t03 88_,9 *0033_ *000_3 1,06

.93442 582*5 *00388 ,000507 °00381 *000539 1.27

• 99944 672,2 *01309 *00|853 ,78

I*0|046 674*2 *01208 .001710 ,0|213 °001717 *73

I*01212 670.2 .01107 *001867 ,01106 *001566 .67

1,00606 662._ *01186 *001679 ,01196 *001693 ,71

I*O0110 6_5*5 *01027 *001494 ,00981 .001389 ,62

1.0137_ 669,5 *00962 ,001362 ,0_968 *001370 .58

1.01873 673,5 ,01092 *001586 ,01187 *001681 ,66

1.011_7 668*8 *01023 *001468 *62

• 971_4 8_°2 *009_0 *001087 .01099 .001_85 *77

• 99393 8_8.5 °00812 ,0011_0 .00806 ,0011_I .6_

• 98_01 6_8.5 .00939 ,O0_Z9 *00955 *001_52 .74

.9906_ 640*2 *00810 *001147 .00850 *001203 .64

aThermocouple locations for which z

measured from model origins.

b h measured in Btu/'ff2-sec-°R

and/or _] stations are provided are for models; x and y 8tatlons for these models are



TABLEV - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6,00 INCHES - Continued

8 2.8-1nch-Diameter Instrumented Cylinder aI_d Dummy Cylinder 64 Diameters Upstream - Conlinued

x, in y, in

2.o .0

t2,0 C

2o.5 _0

zs.0 12.0

2_.o .0
2¢,.5 -5.O

Z_,.5 -5.0

3t_.O .u

31.0 12.(?

3,,.0 .0

2.O -12.0

2.0 12.0

1_.0 -12,0

12.0 12.0

3o.O l.O

31.(' 2.O

3_.0 2.o

32._ 3.C

_2.0 6.O

3_,.o 1.0

3_.c_ 2.O

3_.0 3.O

36.0 .0

3B,o .(1

_*_.e 12.o

42.0 ._

_,o .0

48.0 ,0

5_.c .o

52._" 12.('

55.O .0

58.o .0

5_.C 12.0

5B.C, -12.0

_'_.0 -12.0

36.O -8._

36.O -3,0

3_.0 -3.0

32.0 -3.0

3_.0 -3,0

2B.9 -_.0

3_.n -12.0

32.O -12.0

3O.O -12.0
19.0 -12.5

17.5 -11.0

15.5 -2.5

16.5 -2.5

17.5 -2,_

i8,5 -2.5

19.6 -2.5

2?.5 -2.5

21.5 -2,5
2_._ -2.5

23.5 -Z,5
24.5 -2,5

3_*,0

3_, ,r"

3 _,°,3

38.n

g(,,?

-I.C

4.0

5.0

6.0

I.C

2.0

8.0

6.0

2.C

1.0

I0._5 90

6.55 9c

q.55 90

2.55 90

1o.55 18o

8.$5 180

6.55 100

4.55 i@o

3°5_ 18o

2.55 IS_

I._5 181

_.05 180

)2.5'. 0

,._5 0

6._S G

_.55 0

3.55 0

Z.55 0

1.55 0

}.05 0

_.55 _5

2.5_ _5

(b) M . 265; R = 2.51 x 106

Te

Tt- Tw' OR h Nst

.9617 _, 58q.5 .00173 .00_37g

1.02550 661.2 .00569 .00|_22

.71683 572.9 .00366 .000802

.g3679 _76.5 ,00216 .O0d_75

.950_i 597.9 ,0034& .000754

• 97061 617*9 *00526 ,00115_

.96232 591._ .00311 .000681

.9_23a 580.5 ,002_0 .000526

1.00776 660.2 .00686 .001503

•9362_ 575.9 .00219 .000_80

#_566 6_.0 .0012_ .000_7_

.95897 688.9 .00200 .000438

.9_285 591#2 .00181 .000097

.96285 592.5 °00209 .000_58

• 96119 589.5 .00185 .000405

._9057 6_2.@ .0055_ .00_21_

.98336 627.9 .00603 .0013Z1

.9739_ 621.5 .00_5_ .000995

._706] 613.9 .O0_6g .OOi0Z8

.95010 591_2 .00327 .000717

._&677 578.9 ,00169 .000370

.96731 59_.9 .00313 .000686

.9617_ 605._ *00407 .000892

._1850 572.2 .00310 .000679

.92072 573.5 .0033g .000732

.g_51[ 581.5 .00214 .000_69

,92681 975.5 .00918 ,000697

._3846 58_.Z .00283 .000610

.96343 590.q .00289 .000633

.93790 981.2 .00276 .000606

=92969 569.5 °00182 .000399

• 9423" 582.9 .00272 .000596

• 95786 591._ .00252 .000652

.950t0 500._ .00163 °OO0357

.9_012 576.5 .00202 .00_5

.9_079 576.g .0024_ ,000635

.94012 583.5 °00301 .000660

• 93_02 567.5 .0008Z .000180

.96119 601.5 .00_01 .000879

.97227 6[6._ .0050_ .001102

• g606_ 604.2 .00_3_ .000949

.96507 605.9 .OO_13 .000905

.92959 57k.2 .00257 .000563

.93069 5_.9 .0025_ .000557

• 92903 572.9 °00250 .0005_8

.97283 5_8.9 .00216 .000973

• 76562 _gS._. .002_i .000628

• g8669 62_.2 .00_29 .000g_O

.96_53 596.5 .00365 .000800

._4954 599.2 .0033_ .000732

_97227 60l_9 .00276 .000605

.9_3_5 583.5 .00275 .000506

• 7390t 579._ .00257 .000563

• 9_8_6 578._ .002_8 .0005_3

• 93513 576.9 .O02_ .000535

.95#+_2 575.9 .002_9 .000546

.94400 582.2 .002_6 .00_539

.953_3 578.9 .001_0 .000307

.9667_ 591._ .0_2_0 .000_b0

.9_8_ 585.2 °00_79 .000611

.93901 675._ .00207 .000_5_

• 79390 603,_ .00110 .000241

1.00t10 605.2 .00089 .000195

• 90_35 600.5 .00_11 ,000243

°99889 600.5 .000_2 .0000_2

].00538 _03.9 .0006] .000090

.97_9 589,2 .00080 ,000176

.96960 586.6 .00080 .000175

.g53_0 584.5 .00093 .000204

°96895 589,9 ,00137 ,000_00

,@7671 61_,_ ,00408 ,00_89_

.95731 600.2 .00_08 .00089&

,96899 591.2 .00367 .000782

• _528 _ 594.5 .00339 .0007_3

• 93180 675.9 .00258 .000665

• 9_8_ 582.2 .00201 .000440

.923_ 569.9 .00234 .000513

°93180 _75.5 ,00231 ,000506

• 95C65 587,5 .0010_ .000_03

.94_5 582.5 .00239 .000524

.93_79 579_5 °00260 .000570

._9556 662_5 .009]7 *002009

1.00s0q 665._ .00q49 .002080

1.00776 6_7.g .00905 .001983

1.00110 657.2 .00860 .001885

._98_ 6_7.5 .00769 .001685

io012|9 66_.8 .00739 o0Olblg

1.0177_ 670.6 .00781 .001711

1.01059 650.5 .00770 .00t687

._6895 61g.5 ,00563 .00]212

.987_ 630._ .00606 .00i328

.97893 629.5 .00729 .001597

,98780 632,5 ,00573 ,001255

h h

hc Sst,c g_
Ib)

,09

3.23

1.79

,98

1.70
2.60

1.60

1.0g

,00775 ,001589 3,41

1,06

,6_

,98

,90

2,52

2.97

.00_50 ,000986 2._3

2.36

1.62

e001&l .000309 .82

.00326 .00071_ 1,51

,00_0l .000879 1.98

.00307 .0006_3 1.55

1,62

1.02

.00362 .OO079_ 1,5_

.00283 .000620 1.31

,0c'291 ,000638 :._o

.0027_ .000600 1*33

.88

.00270 .000592 1.34

1,21

,79

i.]7

.00398 ,000872 l,g5

.30520 .001139 Z,29

.00_24 .000929 2.08

1.99

1,15

.0_756 ,000561 1,1,%

1,16
1.05

1.16

2.07

.0032_ .000710 1.78

.0r)296 o0006_9 1.66

1.35

°00259 .00056@ 1.3_

.00251 °000550 1.25

.00751 .000550 1,21

.00241 ,000528 1.19

.0C;'3_ .00051_ 1.21

1.19

.Or

.6,%

.00093 .00020_

,00113 .000248

,001_,8 ,0003Z_, ,75

2.02

,0_398 .000872 2,01

.0_355 ,000778 1,78

1,68

.002_9 .0005_6 1,26

,99

1.15

,00223 .000_89 1.15

,O01Bb ,000_.08 ,96

.00240 .OO0526 1,16

.00279 .000611 1.29

.68

.00958 .002099 .70

.00906 .001986 .67

.00865 .001895 .63

.007_7 .001593 .57

.0075l .001646 ,Sa

,008&8 *001858 .58

.57

.0054_ .001192 .53

.006_0 .001_02 .68

.O07&2 .001626 .7["

.00656 .001937 .55

aThermocouple locations for which z

measured _rozn model origins.

b h measured in Btu/ft2-sec-°R.

and/or ¢ stations are provided are for models; x and y stations for these models are
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 * 6.00 INCHES - Ccmtinued

8. 2.8-1nch-Diameter lnslrum(mted Cylinder and Dummy Cylinder 6.4 Diameters Upstream - Ctmtinued

(c) M - 2.65; R = 1.26 x 106

Te

x, in. y, in. z, in. _, deg Tt- Tw' OR h

(a) (a} {b)

2.C .0 .96566 585.5 .OOlO1

12oC ,0 1,02159 650.9 ,00481

23.5 ,0 .92690 569,5 ,00219

28,0 12.c' ,94794 576.2 *OOll9

2_, h a,c .96511 592.5 °00211

28. o .0 ,97120 606,5 ,00339

20.5 -5.0 ,96068 586.9 ,00167

24,5 -5.0 ,95514 581,9 ,00125

30.0 ,C 1.00553 6_2.9 ,OOwa9

31.0 12,0 ,9479% 575,2 .00112

3_,C .o ,96123 576.9 .00054

2.C -12.0 ,96_00 885,5 ,00105

2,0 ]2.D ,96621 586._ ,00103

12.C -12,0 .97175 592.2 .00123

12,_ 12,0 .96898 587,9 ,00122

30,0 1,0 .98892 620,5 ,0043_

31.0 2,0 ,98006 613.5 ,00369

32,C 2,0 .97120 602.9 .0028?

32,0 3,0 .96843 600.9 ,003i5

32,0 6,0 .95901 _86,9 .00198

34.0 1,0 .9579l 579.2 .00086

3_.0 2.0 .96068 896.9 .0017_

34, q 3,0 .96400 593.2 .00239

36. _ .0 .93188 571.2 .00183

38°0 )C .93243 57[.5 .00204

4_.0 12o0 .95625 580.9 .00118

%2.0 .C .93852 573.2 .00179

4w.0 .0 .95182 579.9 .00152

48.C .0 .967_0 590.2 .00165

52.C .0 .95237 579.9 .00152

52.C 12.0 .94517 57t.2 .00086

_.O .C .95680 58t.q .00143

50.0 .t .97175 590.9 .0013_

50.0 12.0 .9662] 583.5 .00075

5_,_ -12.0 .95_01 580.9 *00093

_.C -12.0 .95348 578.9 .00117

55._ -8.0 .99292 581.5 .00175

36°0 -3°0 .94019 568.2 .000_7

3_.C -3.0 .96900 891.9 .00216

32.0 -3.0 .9?I75 608.2 .00303

30.C -3.0 .96068 595.5 .0027_

28*0 -3.0 °97009 598.5 .00267

3,*.0 -12.0 .9_240 573.5 .001_0

32.0 -12.0 .94462 57&.9 .00]36

3C.0 -12,0 .9_074 572.2 .OOl31

19.0 -12.5 .98061 597.5 .00122

17.5 -ll°C .97397 592.2 *00131

15.5 -2.5 .98449 607.9 *00264

16.5 -2.5 .98625 586.9 .00211

17._ -2._ .95237 _82.2 .00]80

|8+5 .2.5 .98061 597.2 .00]49

l_,_ -2,_ ,95548 579,9 .00]41

20.& -2.5 .94960 577.2 .00138

21.5 -2.5 .94960 576.9 ,001_3

22.5 -2.5 .9479_ 575.5 .00]58

2_.5 -2.5 .94_17 57_.9 .00145

24.5 -2.5 .9_791 582.2 .00138

13.55 90 .9817_ 590.2 .00082

6._5 90 *98781 596.9 .00t2_

4.55 90 *96_00 588.5 .00179

2._5 90 .95_8 _7+9 .00135

3_.0 -1.0

3_.0 4.0

84.0 5.0

3_.0 8.0

36.0 6.C

38.0 l.C

38.0 2.0

4_,0 8.0

_4.0 2.0

44.0 i.@

h

NSI hc Nst'c _ _LL

(b)

*000440 .99

.002095 5.17

.000954 2.23

.000518 1.18

.000919 2,13

*001_77 3._ 6

.000727 1.61

.0005_5 1.32

.001954 °00475 .002060 _.83

,O00aB_ 1,05

,000295 ,57

,000_57 .97

.000_49 1.01

1.17

1*23

_,62

3,97

,00053(

.000551

,001891

,001607

.001250 .00276 .001202 3.05

*001372 3.28

,000863 2.02

.000375 *0_072 .000_I_ .98

.000762 *00176 .000767 1.72

*001041 ,0_230 ,001002 2.39

,000797 .00180 .00078_ 1,87

.000889 2.iT

,000514 1,15

.000780 1.75

.000662 .00152 .000662 1.62

.000719 °00168 .000732 1.76

.000662 .00150 .000655 i*62

.000375 .85

.000623 .001_I .O0061& 1.46

.000_92 1.36

.000_3 ,T5

.000_05

.000510 1,16

.000762 1,73

.000205

.000941 .00222 .000967 2,18

.001320 .00326 ,001420 9.44

.O011q4 ,002&5 .00115_ 2.85

,001163 2,81

*000610 1.46

.000592 .00137 .000_97 I.37

°000571 l.26

.000s3 1.23

.00057 1,28

.001150 2._9

"0009]9 2,27

.00078_ 1.89

.000_49 i.$0

.oOOSt_ i._2

.000601 .00133 .000579 1.88

.000629 .00146 .0006_6 i._0

*000601 .00136 .000592 1.41

,000632 .00131 .000571 1.4_

*000601 1,4I

.000351 ,36

,0005_0 ,54

.000780 ,79

.000_88 .59

_,55 0

4.55 0

3.55 0

2.55 0

1.55 0

1_.55

8.55 180 I*02713 617.2 .00056 .000244 .00051 .000266

6.55 180 1.01772 611o2 *00053 *000231 .00051 .000222

4.55 180 1.0_930 609.9 ,00020 .000087

3,55 180 1.0_049 610.5 ,00_21 .000091

2.55 180 .98947 594.5 .00040 .00017_

1,55 180 .97950 588.9 .00033 .0OOIw_

1.05 180 .97565 587.2 .00049 .000215

.97950 589.2 .O00b6 .000288 .00076 *000331 .70

.97895 604.2 .00247 *001076 2.66

.96400 593.5 *002_6 .001072 .00258 .001037 2._4

.958_6 586.9 .00t97 .000858 .00196 .00085_ 2.12

.96178 589.9 .00207 .000902 2.1_

.9_406 574.2 .00143 .000623 ,00135 .000588 1.54

.96123 580.9 .00103 .0004_9 1.05

)93606 _71,5 .00128 .000558 1.28

.94_72 572.9 .00110 .000479 .00103 .0004_9 1,10

.965_6 583.2 .00098 .000427 .00100 *000_36 .98

• 95901 582.2 .00132 .000575 .00134 .00058& 1.33

• 94960 577.5 .001_0 .000610 *001_8 .0006_5 1.57

10,55 0 1.00_98 647.2 .00636 .002770 .66

8.55 0 1.0I_73 648.2 .00601 .002618 *O060W .002631 .63

1.01329 648.5 °00625 .002723 ,00633 .002757 ,65

1.00_,3 64,.9 .00539 .002348 .00536 .002335 .56

1,00166 6*0.9 .00_9, .002152 .00474 .002065 .52

1.01430 650.5 .00553 .002409 .00574 *002500 .58

1.01495 655._ .00600 *002614 .67

1.05 0 1.00609 6_8.9 .00516 .0022& 8 .5_

45 .98560 613°% .003_5 *001590 .00352 ,001553 .50

6,_5 45 .9966_ 623.9 °00413 .001799 .00422 .001838 °56

4.55 _5 .98_49 621.9 .00_53 .001973 .00471 .002052 .62

2.55 45 .99113 628.5 .00_07 .001775 .55

aThermocoup[e iocatlons for which z and/or _ stations are provided are for models; x and v stations for these models are

measured from mode[ origins.

b h measured in Btu/ft2-sec-OR,
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TABLE V. - HEAT-TRANSFER MEASUBEAdENTS FOR VARIOUS PROTUBERANCE SHAPES; _ _ 6.90 INCHES Cuntitlued

8. 2.8-Inch-Diameler It strumented Cylinder and Dumr, v Cylinder 6.4 Dlanl_,ters Lpstleam C_q_linued

3_..0 -I.O ]

3_.0 5.0 I

88.0 6.0 1

36.0 6.0 I

38.0 l.O I

35.0 2.0 1

_4..0 8.0 1

(._o0 6.O I

4_..0 4.C I

_._..0 2.0 1

4_..0 l.n i

I0.55 0

8.55 0

6.55 0

_.55 0

3.55 0

2.55 0

1.55 0

1.05 0

6.55 _5

_..55 ,5

2.55 ,_

I

aThernlooouple 1o_atlons _or which z andi'or

measured _ro_ n_odel ori_

b
h measured in Bt_t_-_ec_OR

(_ M = 3.51; R : 3.93 x 106

Te

._ Tw. OR h NSt

.9599_ _83.9 ,00133

1.028_6 661.5 ,00586

.9115_ 568,2 )00300

.93436 571,2 ,00180

.96328 600.5 .00290

• 97608 616.5 ,00_78
• 9_37 583.9 .00273

.93603 573.5 ,00218

1.00_II 6*9.5 .0051_

,92935 569.2 .00171

,95716 575.5 .00076

.95716 581.q .00135

.9599_ 585.2 .00155

.9599_ 58_.5 .00160

.9549, 581.5 .00155

,98998 625,9 .0051_
.97981 620.9 .00507

.97218 618.2 *00_36

.96_39 60_.9 .00_02

.9_771 586.5 *00303

.95216 876.5 .00132
• 95828 5_3.2 .00300

.95828 599.2 .00396

°92212 570.5 .00267

.925_6 570.5 .00266

.9_I03 577.5 .00213

.93213 573.5 .00239

,_381 578.9 .00240

.g_99_ 586.9 *00204

.9_214 578.9 .00220

,92657 566.9 °00201

,9_60_ 578.9 .0021_

• _6161 587,q ,00197

.9._93 575.5 .0016_

,92657 562.q .00156

°9371_ 572.9 .00199

.93C_6 572.5 .002_9

• 93992 568.2 .0007_

• 95160 591.9 .00322

.96328 606.2 .00_51

.96106 600.5 .00369

.96606 602.5 .00_50

• 92935 571,2 *00234

• 93213 571,9 ,00215

.92991 570.5 .00215

• 96_52 509.2 .00168

.95716 58_.9 .00179

.979_1 619.5 .0037_

•9_771 589.5 .00322

.9_i03 582.5 .00305

• 96606 594°5 °002_5

.9371a 575.9 .002_i

•93213 57119 .00218

• 93158 572.9 .0022_

.g2879 569.2 .0021_

.92713 568.5 .00212

,93769 575,5 .00218

.97051 58_.9 .00113

.98553 506.2 .00162

.96106 586.9 100227

.9_60_ 575.5 .00182

1.0216g 607.9 .00040

1103838 620.9 .00070

1.0_060 619.5 .00035

1,0"005 _18.2 ,00023

1.0_893 617,9 .0002_

1.00333 599.9 .000_1

.99109 593.2 .OOO_

.98609 591°2 *00057

.9_27_ 585.9 .00098

.96718 603.9 .00_70

.9_838 588.5 .00292

.S,5_8 583.2 .00255

• q_659 58,.9 .00268

°93992 573.9 .00191

.95271 579,9 .00166

.91_89 559.2 .00202

.9193_ 562.5 .00191

.9_73 573,9 .00152

.9_160 579°2 .00166

°93992 59u.2 .O0]gl

1.00222 660.5 .00772

i.oo838 652,2 .007_8

l. Ol_Ol _$0._ .00660
1.01168 665.5 .0_727

1.00833 652.5 .00679

1.01279 655,9 .00675

1.02169 671._ .00675

1.01223 658°2 .O0699

.97719 6]3.5 °00478

.99610 627.2 .00,63

.98831 636.2 .00602

.qa_31 628.5 .oo537

I hc •

ioi

.000261

.0011_9

°000588
,000353

.000569

,000937
.000588

.000_27

*001008 .00558

.00037_

.0001_9

*000265

.00030_

.00031_ j

.80030_ I
1001008

.00099&

,000855 .00_

.000788

.000_9"

.000259

.000588 .00312

.000776 °00398

.000_84 .002_2

.000522 .00301

.000_18

.000_69 I .00279

.000_71 .002_0

.oo0_00 [ .0_206.000431 .00218

.00039_

.000_20 .00213

.000386 1

.000322

.000306

.000370

*000_88

.0001_5
I

.000631 .00327

.00088_ .O0_bl

1000686
.000723 .0036_

.000_59

.000422 .0021_

*000_22

.000329

.000351

.000_33

.000631 .00296

1000598 ,002t,8

.000_80

.000473

.000427 ,00211

.008639 .0022?

.000k20 .00211

.000_16 .001_6

.000_27 1

°000222

°000318

.000_

.000857

.000078

.000137 .00076

.000069

.0000_5

.0000_7

.000080 ]

.000090

.000112

.000t92 *00106

.000725 .00392

.000573 .00270

.000500 .002t3

.000525

.00037_ .00192

.000325

°000396

.00037_ .0017,

.000298 .00l_

.000325 .00_6'

*00037_ o0_)97

.oo1510

h

Nst.c E_o

.85

3.78

1.01

1.75

3.03
I.76

1,_7

.00109_ 3,32

1.01

.83

.96

.83

3.32

3°21

.000872 3.11
2151

.85

°000612 1188

.n0o_8o 2._,

.O00_Tk 1.59

,O005gO 1.71

1.23

.0005_7 1.8_

• ,DOOq71 1,58

,noo_o_ 1.32

.o00_27 I._0

1113

• 000_18 1._

1,26

.93

1.21

3.59

• O00b_l 2.16

.00090_ 2.93

.OO071_ 2_38

2,33

1.80

• 000_2_ 1)30

i130

1,06
1.08

2.35

1o00680 2,25

• 000525 1.97

1.71

1,53

.000_1_ 1,38

.000_5 1._2

.o00_1_ 1.39

.00038_ 1.28

1.5_

.000208 .65

°000769 2.33

.000529 1.79

°000.96 1.39

1,_6

.0O0376 1.22

1.07

1.20

.OOO341 loO_

.OOO30O o9_

.0_0327 1.0_

o00_386 1,28

slatlons are provided

h

.001_3 .0¢737 _ .001_5 .5C

.00129& t .0065_, .00t282 ._b

.001_25 [ ,On_5_ .001_80 ..9

.0O133] [ .00_32 .001239 -_

.OO1323 .00_1 .0n1296 ."_

.001371"00132_ .on_5 .OO152O .._'_

.0OO937 .0_'.6_ [ .00090_ ..2

o0009_ .0_,,03 ] ,000q_7 ._i

.OO118O .O_tS3 ] .30127_ ._
• OO1O53 .0_73_ .?_11_3 '"_

are fozlnodeLs; x a_d y s[atto_8 for these models are
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 ffi 6.00 INCHES - Continued

8. 2.8-1nch-Diameter Instrumenled Cylinder and Dummy Cylinder 6.4 Diameters Upstream - Continued

(e) M = 3.51; R • 2,76 x 106

Te h h

x, in, y, in. z_ in. _ deg Tt Tw' OR h NSt hc Nst'c _oo _LL
Ial (a I (b) Ib)

_*u *C *96338 585*2 .00096 .000268 .78

12.0 ,0 1.02718 655,9 .00440 .001227 5.96

20.S .0 .9190] 566.9 .00221 .000616 1.83

28,0 12,0 .94175 573.2 .00128 *000357 .84

2_.0 _.C .968_8 597.9 .00222 .000619 1.75
28.C .C .97725 6]3.2 ,00333 .000929 2.58

2L:._ -5.G .94952 583.9 ,00]99 .000555 1.66

2_._ -5.C .943_1 575.5 .00160 .000_46 1.29

3t.0 .0 1.0055_ 639.2 .00,29 ,001196 .00447 .001246 3.46

31.0 12.0 .93620 570.9 .00142 .000396 1.02

34.3 .0 .96560 579.5 .000_2 *000117 .34

2.0 -12.C .96006 583.2 .00099 .000276 .78

2.O 12.0 .96338 586.2 ,00103 .000207 .78

12.0 -12.0 .95

12.0 12.0 *77

3C.C 1.0 3.15

2.79

.96505 586.2 .00120 .000335

.961t7 583.5 .00103 .000287

• 98890 624.9 .00987 .001079

31.0 2.C' ,97836 623.2 .00354 .000987

32.0 2.0 .97170 612.9 .00922 .000898 .00329 .000917 2.62

32.C 5.0 ,956a9 600.9 .00290 ,000809 2.25

_2.C 6.0 .95395 587.2 .00210 .000586 1.58

3&.0 1.0 .95784 578.5 .d0057 *000243 .72

34.0 2.0 .96006 590.9 .00203 .000566 .00213 .000594 1.62

3_.0 3.0 .96061 596.2 .00270 .000753 .00268 .000747 2.00

36.C .0 .93177 572.2 *00|72 .000_80 .00169 .000671 I°)9

38.0 *0 .93343 57_.2 ,00|89 .000527 1.56

_4.0 12.0 .94674 578*5 .00161 .000a_9 1.05

42.0 .0 .93953 57a.9 .00171 .000477 1._|

_.0 .0 .95174 580.9 .00159 .000a43 .00160 .0004_6 1.27

68.0 .0 .96782 589.5 .00138 .000385 .00160 .000390 1.14

52.G .C .95063 579.5 .00159 .000443 .00157 .000438 1.24

52.0 12.0 .93398 56_.5 )00132 .000368 .86

55.O .0 .95395 581.2 .00157 *000438 .00156 .000435 1.22

58.0 .0 .97004 591.5 .00]27 .00035_ 1.01

68.C 12.0 .95284 578.5 .00105 .000293 .69

55._ -12.Q .93676 568.5 .00105 .00029_

4_.0 -12.0 .9_508 57_.9 .00135 .000376 1.13

36.0 -8.0 .93787 574.2 .0017_ ,000485 1.41

36.0 -3.0 .9_I75 568.9 .00055 *000153

_6.0 -3.0 .95951 589.9 .D0241 .000672 .00266 .000686 2.03

32.0 -3.0 .96394 602.5 .00309 .000862 .00319 .000889 2°60

30,0 -3.C ,96227 597.2 ,00266 .0007_2 .0026[ .000728 2.20

28._ -3.0 .96893 601.2 .00257 .000717 2.12

3_.C' 12,0 .93620 572.9 .00163 .000455 1.28

32.0 -12.0 .93898 573.9 *00153 *000427 .00154 .O004_g 1.28

3_.0 -12._ .93731 572.2 .00145 .000404 1.18

19.0 -l?.g .97060 590.2 .00125 .000363 .98

17.5 -11.0 .96338 586.2 .00124 .0003_6 1.03

15.5 -2.% .97947 610.5 ,00285 ,000795 2.32

16.5 -2.5 .94952 587°2 *00244 *000680 .00215 .000600 1.98

17.5 -2.5 .94452 581.2 .00208 .000580 1.75

18.5 -2.5 .97170 595.2 °00172 ,000480 1.41

19.5 -2.5 ,94397 576.9 *00166 .000463 1.37

20._ -2._ .95898 573.5 .00160 .000446 .00157 .000438 1.33

21.5 -2.5 .93898 572.9 *00159 .000443 .00161 .000_49 1.28

22.5 -2.5 .93620 571.5 .00162 *000452 .00162 .000_52 1.32

23.5 -2.5 ,93343 570.2 °00127 .00035a .00110 .00030? 1.02

24*5 -2.5 .96508 577.5 .00160 .000_46 1.32

IC.55 90 .98169 590.5 .00091 .000254 .31

6.55 90 .99405 601.9 .00122 .0003_0 ._2

4.55 90 .96782 590.2 .00169 ,000471 .58

2.55 90 .95174 578*9 .00156 .000435 .55

10.55 IB0 1.03217 617.2 ,00028 .000078

8.5_ 180 1o04548 627.5 .00048 .000134 .000_3 .000148

6.55 1_0 1.0_604 623.5 .000_0 .000056
4.55 lSO 1.04271 623.2 .00015 .000062

3.55 180 1.0_10* 622.5 .00017 ,000047

2.55 _80 1.00887 603.2 *00029 *000081

1.55 180 .99300 596.9 .00023 *00006_

1.05 1BO .99112 595.5 .00032 .000089

36.0 -1.0 .97892 588.9 .00067 .000187 .00075 .000209 .60

3_.0 4.0 .97115 6n2.5 .00245 .00068_ 1.93

34.0 5.0 .95506 589.2 .00_15 .000600 .00196 .0005_7 1.63

3_.0 6.0 .95229 584.2 *00189 .000510 .00]81 .00s505 3.35

36.0 6.0 .9528e 585.5 .00197 *000549 I*48

38.0 1.0 .94674 576.2 .0_]33 .00077_ .50128 .00_557 1.10
38.0 2.0 .9&006 581.9 .00109 .00030& .84

_4.0 8.0 .92945 561.9 .00]_0 .0_62 .85

44.0 6.0 .92622 565.5 ,0013_ .00037& .98

• 4.0 4.0 .95340 576.9 .O@089 *0002_8 .0,_86 .0_240 .66

• 4.0 2.0 .g6061 585.? *0_12_ *0003_0 .S_]2_ .000_6 *_6

44.0 1.0 .9_896 577*2 .00132 .000368 .0O]&l .00039_ 1.06

I0.55 0 1.00a99 655.2 .00636 .001777 .52

R.55 0 1.01|64 654.9 .00594 .001656 .00595 .D0165g *"8

6.55 _ 1.01275 649.2 .00535 .001_92 *00531 .001481 ._5
4.55 1.01275 653.5 .00617 .001720 .00_06 .001690 .50

_.55 0 1.00445 6_4.2 .00495 .001380 *OOa_8 .001249 ._0

2.55 0 1.0153] 657.5 .00_9_ .001377 .00_83 *001367 .40

1.55 0 1.01996 668.5 .00527 .001_69 .0_66_ *Oel_Z*_ .4_

1.05 0 1.01053 659.2 .00449 .001257 .3b

10._5 45 .98335 615.2 .00_73 .00194_ .0e3a_ .C_0970 .39

6.55 45 1.00055 627.2 .00_6_ ._Ole]_ ._ ._i_1 .39

6.55 45 .q900l 632._ .00661 .C0128_ ._0_3 .C_I_._3 .49

2.55 65 .99001 62fl.q .00hlb *O011hD *_0a6_ *DOISql .44

aThermocouple locations for which z and/or @ stations are provlded are [or models; x and y stations for these models are

measured from model origins

b h measured In Btu/ft2 sec-OR
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PBOTUBERANCE SHAPES; 6 " 6.00 INCHES - Continued

8. 2,8-1nch-Diameter Instrumented Cylinder a.d Dummy Cylinder 6.4 Diameters Upstream - Continued

(f) M = 3.51; R = 1.60 x 106

x, in. L In.

2.0 ,O

I?,0 ,0

20,5 ,O

2B,O 12,0

28.0 _,.0

28.0 .0

20,5 -5,0

2a.5 -5.0

30.0 .C

31.0 12.0

34.0 .o

2.0 -12.0

2,O 12,o

12.0 -12.0

[2.0 I?.O
3C,O 1.0

31.0 2.0

32.0 2.0

32,0 ?,0

32.0 6.0

34.0 i .0

3_.0 ?.o

54,0 3,0

5b.0 ,o

38,0 .8

a4.o t?.o

,?.O .0

_8.o .c

52.0 .0

_,2.0 12.0

_S.O .n

58.0 .0

5n.0 -_?."

_4.0 -IP.O

56.0 *_.c

36.0 -3.0

34.O -3.0

32.0 -5.0

2_.0 -3.0

3_.6 -I?.0

_2,0 -12,_

3_.0 -12.0

19,0 -12,_

1%5 -2.5

16.5 -2._

17.5 -2.5

18.5 .2.5

19._ -2.5

2C.5 -2.5
21.5 -2.5

22,5 -2.5

23.5 -2.5
2_.5 -2.5

Te

z, In. _, deg Tt- Tw' OR h NSt hc NSt,c

{a) (a) (b) tul

.ePfillq" 5_].r. 10(_061 .000296 .90
1.01095 _,_5._ .00_72 .o0t8_ _.72

.92127 _6_._ .00153 .000_.2 2.25

,9_.067 571,_ ,00092 . O004zb6 ) .08

.962fl5 588,5 .00165 ,00O@O0 ].96

.96950 _.01,2 .00259 ,001255 3.92

. o ,*Bid, 578.5 .00133 • 000&z_5 2.02

.94178 57t.5 .00C97 .OOOkTO 1.47

.9994t¢ 627.2 .00372 ,0018('3 .00403 ,00195] 5.55

.936"/9 558.5 .00098 .000475 1.15

.9'_453 573.9 .00029 .000l_l .45

.95731 5-/(_. g .00067 • (_0032_ ,79

.9¢_17g '582._ .00O-/l .0003_,4 .fig

,960D8 581._ ,00080 .000388 1.19

.9584i 579.9 .00069 .000334 .90

.982@1 611.2 .00290 .001406 &.33

.97172 606.'. .00287 .00139] 3.88

.96_51 600.9 .00259 .001255 .002G _, .0o1280 3.87

. g :)6-/5 589._ °0C217 .001052 3.]9

.9_95 _ 581°5 .00151 .000732 1.78

.9495_. _73. '_ .00087 .000_22 ].2B

.9__176 %flt._ .OOIA7 .000712 °'._'I_i .Or_ZB2 ?.16.

.953&3 585.% .OO_87 .000_Or% .O_N ,q .0ri0865 2._6

.g3069 568.g .OO127 ,000516 .0c126 .OoObOl t .g_

.931_5 568.'r .00142 .000688 .0C]82 . OOOSf_2 1.67

._400 "_73. £ .o010,. .00050_ t .35

.o3568 569." .Oe130 .CO0_3o _ ._i

.91.78B 575._ .00108 .000523 ,oc_OB .00052_ 1.3B

.g6507 585.2 ,cooTs .00037_ ._cn_o .00o380 .92

.gt_733 575.2 .0010_ .000504 .Dell 02 .00049_ 1.45

.q306g _55.9 .O00g5 .000651 i.09

°9_'J21 577.2 °00]00 ,000685 . OnOr_B .onn_75 l,gq

.96673 _q_.2 .00097 .0OO_7_ i.&5

.gt¢2_ 571.2 °C}0085 .000_.12 1.31

.03_,8 569.', .OOtZ_ .00060! 1.88

.9_,73_ _0.2 .00t62 .OOOlq_ .9;';63 .009790 2.1_2

.95675 :�F%q .D0230 .O01 Ii" .0_'2_8 .QC'_ iS& 3._3

.963_6 5'_2.2 .eOt87 .000006 2.75

.9"_679 570.? .OO111 .00055c I._2

.95g01 _70.L .00102 .noo_.9_ .ns:._ .0F'O.*O9 1._2

.93679 569. _' •O0098 .00C_75 & ._.a

.9A673 _8_. t, •OOeTg .0003_3 ]°]_

. _,008 _,s3." .oooq0 .0oo_36 ].0_

.97172 598._ .002t0 .00101R 2.a_

.9_.23_ 577.2 °uc%]77 . Or1OF_5_ 2°r_

.92755 _"72. 2 .00147 .000712 ?.to

°96618 587.9 .o01o9 • °O052_' l 1._5

.939r_l 570.0 ._'I(%110 . f_OO_:% _ I 1.31

.93513 _68.2 ,OO Ic'T .0oo5 i<_ .on;hi ' .000_90 I.Z7

• 9"4568 $68.2 .00tO6 .OO051q .0h)0@ .F)00523 1.25

.93902 567.7 .OD]02 . oo(]_ 9¢_ .om_01 • 3onq�c I .a_

.�alB0 56_.q .no]33 .0oo54a .0nn96 .nnn_65 1.7]

.94455 574.2 .00127 .000616 I._9

1Oo55 9{% .')6451 58q. _ .0_I059 .o00_%&

_.55 go .95952 5R3." .001q2 .oo0_n

6.55 180 1.02772 613.g .oo(_]q .0o0_.%_

2°_5 180 .90667 I 997.7 .0_._2 _, .Oof_]6

[._5 _8C .9s115 j %8_.0 .00022 .Oooir7
3h.[" =I.0 .O7117 <s_.% °0005[ . OOO2_ ._n_6_ ,OOP3O5 .76

"_(..0 4.0 .96_18 593.q .00183 *O00_87 2._

34.0 :_.C .95170 5_2.7 .00167 .OOOSnO .nr[_ .OO0?&5 Z._?

34.0 6. 0 .948G_ 577.0 .00132 .0006_*0 .0F_ _C, .no,630 1.55

55.C 6.0 .95065 581.2 .00l _7 .00066(. ].88

3S.D I.C ,9_.012 56c_. _ o[_Ofg 7 .e0qq_C . ,',,_e _ 1 ,or, o _93 1.41

38.[_ 2.0 ._232 _7_._ .OCC,_ i .one3_ 1.0l

&_.u M.CI .92W_)f 56] ._ .DOng3 *00045] l.og

_z..0 6.0 °92515 %£_.g . OOC_Q9 °O00q_O .[ c_CS_+ . ONC._.07 I._6

_4.0 4.C .q48_. 5_?._ ._Oo6l .c'no?% .n_:_ °000?86 .77

44.0 2.0 .9"_509 %79.9 .C'0C_90 .COC_36 . ]GO_)& .000_56 _.32

_..C 1.0 .9_)_5_ _72._ .0D098 . nDO_75 ._o:OR .[_oe52x I._8

]D.59 _ .90279 h75.9 .Of52& .0025&O .56

8,55 0 1.on6cq 638,5 .00508 .r 02_,62 .ZO, l_ .on2_s_ .5_

6.55 i.oo%_ _._ o001.5_ . c'0221D .qtqT_ .002278 ..(.9

_.[_ I .oO_q2 b36°5 .0C_7_ .002297 . oo,¢% ,_ .00257_ .5_

3.55 .9_556 6'2.9 .C0_C_ .eO195R .0C_ .001721 .&3

2.5', 1.00_20 _39.9 .00_29 .OO2n_q . _n,,25 .OOZ050 ._6

1.15 '2 I. CO932 639.% .OC._2_ .002C7_ ,&6

I0.55 _5 .97061 602.2 .00299 .F'OI_ .©o_-/o .on!3">? ,_2

6._5 _. °9q1_ 2 _i_°2 .00296 °0Olu_5 ._029e .001_49 .&l

_.55 2*5 .98[i _) 6[_+._ .00371 .00179. _ .?039_ .00193q .52

2.55 q5 .9_3_)2 6!R. ° .Of. ql_ .0015_1 ._*

h h

°31
._3

.59

.aT

t _
I
DO
0
I",3

aThermocouple locations for which z and/or _ stations are provided are lot models; x and y stations lor these m0dels are

measured from model origins.

b h measured in Btu/f12-sec-OR.
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qABI,E V - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SIIAPES; _1 * 600 INCHES - Continued

8 2.8-hwh-Dtameter Instrumented Cylinder and Dummy Cylinder 64 Diameters Upsll't,am Crmhnued

(g} M = 4.44; R = 4.42 x 106

Te

y, in z, in _1, deg T{

(a) (at

.t

72.n

.p

'L
t2.r'

12.(

:2.C

-t2,e

1,n

2,p

1,n

2._

. f,

5:
.o

.i

.n

o¢

12.r,

.c

.c

I2°'

-12.?

-]2.0

-B.0

-_.C

-3.n

-3.r

I2.:

-t2.
-12.b

-12.'

-ll.C

-2._,

-2,k

7,s

_.55

2._5

2,55

6.55

_.55

3._5

t.05

le.St

6.%6

2.''

Tw' oR h NSt h_ NSt, _ _
h L

(b) Ib}

•9_170 613°_ .ao_93 .O¢I_D? 4._I

.921_5 qTno_ ,o_I_O .a_as9 2,_

._2762 _7_.2 .non79 .00020_ :.t_,

.O,°la2 '_a._ .oonga .ooa25a 1.7_

.'_THA/. 519.9 .O0*d_ .00[0_ 6.]_

.0_A77 (hq.9 .OOt, 18 ._01066 .@n,,q: .r_i1%, _.2.

.',_738 '9_.s .00_3_ .0c0857 ,..77

._]_rt %%o .ne]_ .nn_,,_2 .opts, .p,,_. .

.91755 _70.2 .00/12 ._OCS_i .Po2_t .p-T% ,:_

• _2_23 57_. 9 .OOta8 .300_79 ,.5_

.9_925 _81.9 .OOlbl °000416 .0n174 .qO_,,_,, '.%5

,95389 592.2 .nols2 .ooo3_8 .onl_5 .qnc_g_ 1.o_

°9_925 580.9 *001_1 .noo_6o .OOl_R .rnq,t_ ;,.,o,,.

• glib' 564.0 .0_I_6 °0DD47_ ]._

.'_715 _90._ .0e12_ .c00_76 2.,2

• g_166 _76,2 °00159 .oDium5 1°_4

• 91267 563.2 .Oe!O2 *00026ff

,9!BiO 56_.9 ._Ola8 .noo,_9

• 92027 [67.2 .DO0_ oOOOza?

.93220 !,R{.2 °00291 ._00742 .00296 .np_y,r, _*1_,

.95335 _OA,_ ,0029_ ._O07_C .Rn294 ,<,2r, 7_ +.7_,

.92081 57C.5 .OOlTa .nOO_5_. _.,_,

.923_2 57]°5 ._0162 .019041q °,3n!64 .9nr.,i_ 2.''

.92189 '7_.0 ,90152 .ooo1_n 7.,q

.o,m22 _q_.2 .helP] .nno,C_ _.o,

,q27_6 5v7,_ ,DC27_ °0006q6 ;,._7

,92677 qTh°2 .oo]£q ,0D0_£2

,92115 571,£ .OP]a<_ ,0004_2 ._rl TM .r or,H, _.n:"

• 92081 570°9 .nOl6R ,_0042R .on:,_ °C_;"+al ._

• 91972 5#O,g .00167 ._Oe_2_ .?_1_,_ .rr'"'_i_ ".1:

.92q_9 57_o5 ,00162 ,000433 p,2r

O_ ,9_366 5o].2 ._0C9] *_00232 ._0

90 ,9_%1£ _,_,r ,OOll] .O002P_ .!h

9C, eq_762 %.,m,q .,_C140 °p_C_ .46

18_, 1.02_,40 F,2_,2 .nO0_C, °_De77 ,,qr_+_ .?¢pr%7

]_C .99%&9 6q7.0 .octet ._00_79

.9_e2_ _SA.O .OOn?I .O00IPI l.l_

.9_6%C ',91._ .OOH_ .00081] ,,._,

.on,r. .pm',,_ ._I

,97o,,o %_.2 .o027_ ,,?Do_6o

,94_33 ',7q°2 *fOil7 ,o_029R /,,7

.90562 _.o°o ,90t(_ .0R0416 [._

,gOgq6 ',h2._ .qrl(,_ .D00&lf, oCO!_,. .l_Orw. , ?.:?q

•9_5_5 5,_7,2 *O0!e_ °90025n .2end9 .%_2;1!,2 ].,_,.

°0_274 qT_.o °_OITR ,00_26 ,O,n!4 _ ,DCp''' ]._,q

C °OOh2P #,_o2 °p_oTO °0_2&7_

],O_/_Me 6_7°2 .901_78 ,00172o ,fio67_ .Oq]7{,] ]$_

q ].on6_o _,3_.2 .rip,,%,, .cOl&Tn ._n_,°_, .0_15t_7 .'_

.om_Ol 64_.2 .n_Ao0 ,¢,_1769 .90¢Ih .oo!+ );, .%_

_,OOIDR ¢H,_o2 . PC, i,53 .0016#,',
4. .9750[ t, 14.a .n_',t9 .; Ot _?', . n,',' 12 .391_n_ .,

,,5 .992_ _,2_.2 ._e_c? .t nlr;,q . _n_+ m, .rr ira. °?:

h% .9FI264 t,;].? .nn=4_ .,?Rl_qq .nr,,T: .n_'_,_ .,,

e. 5 .o7&1% 6]t,.o ,_fl_qR .,'Pit,*,; .n', _;, .nrl,q ._.

_*.o

5.0

6.n

:.r
2.c

R.c

,_. n

a .p

P.n

] .o

aThelmocoupie locations for '*'hich z and,'ol _ stalions al t, pto_ided at( tor models; x and _ Shltions for tiarse models are
measured lrom model origins

b h measured in Btu, lt2-sec °R
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TABLE V.- HEAT-TRANSFER MEASUREMENTS FOR

×, in.

12.C
20.9

29,e

2L._

?,,._

3 !. 0

/.0

2.C
12.C

12.0

31.c

_2.C

3_.C ¸

3_._ ,

_6.C

38.O

_2.C

52 .C

_.0

5_.C

56.C ¸

H • 2

36.:_

_6._ ¸

32._

3C.(

3_.e
32.¢

3C.o

!5.s

17.5

21._

22.S

23.5

2_.5

34.0

34.0

36.9

_u.C

36.0

38.0

38.C

u4.0

_.c

a_.9

_.c

VARIOUS PROTUBEHANCE SHAPES; 6 = 6.00 INCHES - Continued

S. 2.8-Inch-Diameter Instrumented Cylinder and Dummy Cylinder 6.4 Dlanletrrs Upstream - Continued

(h) M = 4.44; R = 3.10 x 106

Te

y, in. z, in. 0, deg T_

fa_ Ia)

tC.55 n0

6.55 90

2.6_ _0

It._5 l_0

I.%5 180

]O.55 0

S._5 0

6.%5 0

4.55 0

2.55 0

].55 0

_.05 0

I0.55 _5

6.5_ _5

h

Tw, OR h Nst hc NOt, c _ h_ L

(b) lbl

.9_"_6 5_l.n .0006_ *00023_ 1.08

1.02005 6h7.2 .00502 .00181a 6.78

.9181_ 568.9 .00178 .0006_3 3.36

.93278 97_.9 .00]]J ,000_0_ ].25

.w_771 5o_.q ,00172 .000_2_ 2.9_

.'_TlSl 60S.? .00798 .00]0_7 _.73

.9_6_ 579.9 °00]76 ._0f_36 ]._2

.9306] 57_.2 .n_I_2 .00051% 2.6_

.c)q%57 _27.9 .0_2 .0015')7 .00_89 .0017&7 So0G

.9260_ 572.2 .OOlt_ .000_19 ]._]

.9_0_7 578.9 °00056 .00020Z 1.0_

.9,253 %82._ .000SO .000307 1.13

._,6_7 582.: .00081 .000293 ),65

.�a3t8 580.9 .00078 *000282 Io0_

.9799& 6t&.2 *00353 .001276 _,27

o966_9 _0_.2 .00358 .00119_ 6.28

*95988 602*5 .00_5_ .001279 .0_3 .oe1312 5.8_

.94_0_ 39]*% .00258 *0009_2 h.l_

.9_a16 58_.9 .0017_ *000629 _.b8

.9_7&l _81.5 .00059 .000213 .08

.o_6_7 _86.9 .0017_ .000_29 .0_t8_ .0006_I _.76

.9_308 587* _ .002&7 .00089_ *0023_ .0008_9 _._9

.9_7_6 57_.o o001_0 .00053_ °001&8 .0005_ 2._

.92527 573o_ .00173 .000_25 3.0_

.93278 577.2 .00161 .000582 1.83

*_3386 577.9 .00130 .000_70 2.0&

.q&7_ 5R3.9 °00]_8 *000_6 .00119 .000_0

.96_13 59_.9 .00091 *000329 .00_95 .0003_ 1.60

.9_9_8 38_.3 *00097 *000_] ._9_ .o003_0 ].T6

.9192_ 557.5 .001_a .000520 I.7 l

.9517_ 5_6.2 .00106 .00038_ .0010_ .0003_6 1.83

.96_0 59_.2 .00106 .00038_ 1.66

.93982 579.5 .00rio .00039S l*_l

.92356 568.2 ,00077 .000278

.92898 572.2 .00112 .000005 2.29

.92510 57t._ .0Ol3b *000_92 _.78

.922_8 567.9 .0O0h7 .000170

.935_9 50_.9 .00209 ,000755 .0022l .000799 3.80

.9_7_1 391.2 .0027_ .000998 .C028_ *0010l_ 5°4[

,95500 59_,Z *0023" .ooos_6 ,C0_33 ,0008_2 _,25

.96313 998.9 .00_l .000835 _.36

.92_98 574.2 *00135 .000_88 2*70

.93169 57_,5 ,00119 ,000430 .C0121 *000_]7 2,_3

.92952 97_.2 .O01t_ .000412 2.3_

.95229 587.2 .00083 .000300 l,b9

.9_8_0 _8_.5 .00092 *000333 1.88

.96_2_ 602._ ,0028b *00103_ 9._0

.9_5_9 5e3.2 .00226 *_00817 _*_

.93169 577.5 .0018Z .000698 2,98

o9_097 5_.2 .00_97 *000_67 3.1h

.93_32 577.2 *00]35 .000_88 2,_5

*92952 _73._ .001_2 .000_13 *()et_5 *000088 _._

.92952 573.2 *00]t& .000_I? .00115 .000_16 1.87

.9289_ 572.5 .00ll_ .000412 .00]IW .000_12 2.2&

.92_90 572.2 ,00142 *00051_ 2.58

.9397_, 579._ *00_h_ .000510 2.66

.9658_ 591o5 .00075 .000275 .30

.98915 606.0 ,0007_ *000267 .29

.965_& 59&._ *00_07 .000_87 .42

.9_362 981.2 .001]l .000_I .&6

.99674 610.5 .00_26 .O00_90

.98861 606.2 *00e2& ] .000087

.97506 598.2 e00023 [ .000083

.96_30 591.9 *00050 .000]Bl .9_

*95067 591,9 .0_239 *O00BS& _.2_

.9_657 5_0.5 .00178 .0005_3 2.83

.9)657 5@0,9 *001&7 .000531 ,OOIWI .000510 2.26

*93657 979.9 .0017_ *000629 2*68

.93_95 975.9 .00087 .000_I_ .00073 .00026_ 1._

.9_741 581.9 .00073 .00026h l._

.91651 56&.5 .00112 .000_0_ l._l

.91868 56&.9 .00096 *0003_7 i,_

.9A_]6 579.9 .00070 .000_53 .000_9 .000_9 l._

.99121 58_.9 .00075 *000_1 .0007_ .000260 I.)6

.9_I_5 579.9 .00092 *000333

.99078 _0._ .00710 .0025_ ._6

_,009_t 6_S.9 ,005_7 ,001_l ,005_S ,001970 .50

]*01029 63S.9 *00595 *0020_6 .005_9 .0019_ .52

I*012_6 6_6.5 *00724 .00_617 ,007_ ,00269b .68

1,00000 635,5 *00574 *00Z075 ,005Z_ ,00/_90 ,5_

1.00_33 636*9 .00537 *0019_I .0050_ *00t8_2 .50

1,010a_ _b,5 .00660 *002385 .62

i,O0000 637,9 ,00595 *002150 .56

.97398 _ll.9 .00a19 .00191_ .00_13 .001_93 o51

.99783 b2_.2 ,00317 ,0011_6 ,00321 ,001160 .39

.98990 620,9 *00_37 *001579 ,00_6 _O016IZ .53

.9788_ 613.9 *00396 .001287 ,00393 *001_20 ._3

.o

_2.C

.c

12.3

-12.0

12.0

-iS.C

12.C

2.C

2.C

3.C

i.C

%O

.0

.C

12.c

.0

.0

.0

12,2

-12.0

-t?.0

-B.0

-_.0

3.0

-%0

-12,0

_12,_

-12,0

_12.5

-I1.O

-2.5

-i.?

t,o

6.0

6.0

1.0

2.0

B.O

6.o

(,.o

2.0

1.0

I
ro
o
I'o

aThermocoupie locations for which z and/or _ stations are provided are for inodets; x and y stations for these models are

measured from model origins.

b h measured in Btu'ftS-sec-°R



307

Ckl
0
Od

i

x, in

,,. ?

3_,.r
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 - 6.00 [INCHES - Continued

2.8-Inch-Diameter Inslr_mented Cylinder and Dummy Cylinder 6.4 Diameters Upstream - Concluded

(i) M = 4.44; H = 2.08 x 106

Te _ hy, in. z, in. _, deg Tt Tw, OR h NSt h c NSt, c

(a} {a) (b) tbl _L

._ .940_ 5_2.q .0005_ •000293 1.02

I._IR_O 61,4.5 .00_4 .002_06 s.ss

.c •9269) :,7_.P ,O0127 .OOOSBA 2._9

12.C •9_9_2 s_e._ .00062 .000)36 .qB

_.: .961s3 _94._ •0015_ .O00B3S 3.0_

• f ,9713; 60_.5 .00229 .0012_1

-5.c .9_155 582,2 ,00121 •000656 3.03

-_.F •97_ 5?9.2 .000_8 ,000_77 1.76

.c •906LI 627.2 .00391 •002119 •00398 ,002157 9.78

12.? .9345 576.9 .00089 .000_82 1.13

-12.S .9_wI00 579. 5 .000_2 •000_ B •79

12.C •94&79 58_.9 .00072 *000390 •qO

-12.C .95020 5_4.9 •00056 •000303 1.22

12.C •94_0_ 58_.5 .00067 .000_09 .72

1.0 .98159 617.2 .00298 •001615 7.&5

2.C .968o6 6h6.2 •00q09 •00167& 5•94

2.[ •9610_ 601._ .00312 .00169 .00319 •00_729 7.80

_.: .95020 591.2 .0019l •001035 a.06

6•C •94750 585•9 •00120 *000650 2•26

I.C •95237 584.5 .00052 .000282 I•PO

2.C .9_966 586._ .00136 .000737 *00140 ._0_76_ 2•57

]._ .94_+7_ _7.9 .00195 •00_057 .00176 .0_0954 3.82

• .93613 578.5 .00103 .000558 .00096 .000520 2.3&

• _ .93_97 577.o .OOl2l .000666 2.33

12.f .93938 5E0.2 .00102 .000553 1.52

• _] •'93938 579.9 .OCtal .C00547 2.10

• •95237 567.2 .00099 .0005_6 .00101 .0005_7 2.02

oC .96015 596.5 •00072 •000390 •00074 •_00401 1.50

.F ._S616 66_.2 .0006_ .000341 .00060 .000325 1.68

12,C .925P5 571.5 .00089 .O00_S_ I•13

.c .0_8P6 590.2 .OOOTl .000385 .00069 .000?74

,i .97023 597.2 •000o7 •000363 1,29

l_.: .9_5_6 b82._ .00068 .000368 .86

12.( .93397 57_.9 •0006_ .00030_

-:2. _ .93722 576.9 •0007_ .000390 l•B5

-£.7 .93072 574.9 •00089 .000482 _.02

-3. ° .9226P 568.2 .00039 .000211

-3.? .93S30 5_2.2 .OCt,9 .000607 .00152 .00082_ 3.39

3.C .949_6 591.9 .00207 .0011_6 .00223 .00120a 4.34

-3.C .95670 596.5 •00171 .000927 .00169 .000916 3.B9

-3.0 .965_n 60@.9 .00168 .000910

-12o13 .93613 576•9 .00072 .000390 1.50

-12.6 .93830 578.2 •00065 *000_62 .00067 .00036]

12. .93613 576.9 .00090 •000486 2._1

-_2.5 .96778 589.2 .00057 .000_09

-i;.t' .95399 587.2 .00057 .0003_9 i._6

-2.5 .96482 603.2 .00208 .001127 5.20

-2o_ •93722 582.2 .00172 .000932 _.91

-2.[ .9_367 577•9 .00_9 .000667

-2. .96_82 595•2 .00109 .000591 2.32

-2.5 •938_0 578.9 .00101 *0005_7 i•9_

-2.5 .q3505 576•2 •00077 .000417 .00569 .00037& 1•_8

-2.5 .93569 677.2 ,00088 .000_77 •00089 .000482

-2.5 .93559 576•5 .00080 .000_34 .00090 .000488 2.00

2.5 .93397 576.2 .00060 e000325 1.30

-2._ .94696 583.9 ,00061 •000_39 1.76

17.!_ 90 .9_077 595.2 •0005] .000276 •25

_.55 90 ._:_07 610.2 .00082 .000_ ._0

_._t _c ._71e5 5_.5 .00o96 .O005ZO ._6

Z.t5 9 _. .95C20 5e5,2 .00072 ,000390 .35

!.0[ 150 .96_69 566.2 °00027 .000146

•94100 5_1.9 •00131 .000710 2.57

c°,: .94100 581.9 .00106 .000569 .00099 •000536 1.94

6.C .94209 582.2 .00114 .000618 2.15

],: •9399_ 578._ .00086 .000_8_ e0007_ oO00&O] 1.76

_•t .92693 570•2 .00068 •000368 1.26

6.6 .92631 569.9 .00069 .O0017& 1*30

_.@ •9_804 582,2 .O00_l .000222 .00039 .000211 .89

2.0 .95662 587.5 .00056 .000303 .00050 .000271 1.12

I•C .94642 582.2 °00058 .000_14 1.16

1C,65 0 .9913_ 62_.£ .00575 e003116 .66

8.55 C 1.01352 638._ .004a8 .002_28 .00_57 .002&76 ,51

6.5_ 0 1.01#61 638.9 e00460 *OOZ_4 e00_45 .00241[ .6_

4•55 o 1.00615 £a6•5 .00673 .0036_7 .77

3.55 0 1.002]6 63_•2 .00523 .002834 .00_70 .002547 .60

2.55 0 1.00649 636.2 .00476 .002_79 .004_9 .002433 .65

1.55 0 I*01052 647.5 .00615 .00_333 .71

I.(_5 0 i•0000_ 642•2 .00_72 .002558 .5_

10°55 45 .97672 610.2 .00332 •00[799 .0032l •001739 .60

6.55 45 1.00270 62_.5 •00258 .001_98 .00259 .001404 ._9

4.55 45 .96971 621•5 •00381 .002065 .00378 .002048 .57

2.55 _5 °98322 6t5.2 •00279 •001512 .00311 .0016_t ._2

aThermocouple locations for which z and/or $ stations are provided are _or models; x and y stations [or these models are
measured [rom model origins.

b h measured In Btu/'ft2-see-OR.
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TABLE V. - HEAT-TRA_NSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 5 = 6.00 LNCHES - Continued

9. 2.8-inch-Diameter Instrumented Cylinder and Dummy Cylinder 3,2 Diameters Upstream, Offset 26.5 °

(a) M . 2.65; R = 3.94 x tO 6

Te O R hc _ h
x, in. y. in. z, In. _, deg _ Tw, h Nst NSt'c _L

{a) (ai (bt tbl

2.o .C .96656 290°* °00282 .00039_

12.0 .0 .96378 289.2 °0027S °000387

2_,5 .0

2B*O 12o0

28,0 _.0

28.0 .0

20,5 -5.0

2415 -5.0

3U.O .0

3_.0 .0

2.0 -12.a

2.0 12.0

L2.0 -12.0

i_.o 12.0

3C.e 1.0

31.0 2.C

32.0 2.0

32,0 3.0

92.0 6,0

3_.C' io0

3_.e 2.0

36.C .0

38.0 ,0

_4.0 12,0

_2._ .0

4_,.0 .0

_8,C' ,C

52.0 .o

52.¢ 12.0 I55.c ,0

_8.0 -lZ.O

36.C -B.O

36.0 3.0

3_,0 3,0

32,0 -3oC

30,C -3.0

2B.0 -3.0 i
3_,0 -12.0

32,0 -12.0

3_.0 -12,0 [
19°C -IZ,5

15.5 -2.5

!7.5 -2,5

iB._ -2.5

:9.5 -_.5

2t_._ -2.5

21.5 -2.5

22.5 -2,5

23..'5 -2.5

Z_.5 -2.5

34.C -_,0

_t.,C 6.0

3&.o 6.0

3_.0 I.(

38.0 2.c

_4.C 8.o

_.9 _,c

.gs

.Ss

• 9660I bO_,2 .005i0 .000718 _.79

.95096 59_,5 .00430 .000606 1,29

.9_539 600.Z .OO615 .000B66 2.11

.977l_ _21._ oOPS_ °00_20_ 2,83

.97269 _96.9 .003_3 .000_8_ 1.14

,96155 _93.3 .OO397 .000_9 1,32

1.02_2B 656.9 .01000 .001_08 ,0_036 .0014_9 3._9
.95821 576.9 .00100 °000l_1 .32

.96712 59_.9 .OO298 .000_20 .99

°97269 296.2 .00266 .00037_ .83

.965_5 591.5 .00293 ,0OO413 .93

.96378 _89.5 .OO279 .00_93 .95

1.0083_ 6_]°2 .OO889 .00t252 3.02
.992_4 6_1._ .OO832 ,O0_IT2 2.92

.987_ 621.5 .OO672 ,Q009_6 .00672 .0OO946 2._4

,98_61 _22.9 .OObB7 °000967 2._8

,94_2e 595.3 .0O737 .O01O38 2._

.gbO_ 579,_ °001l_ ,OOO166 ._0

.96T12 389.9 .00263 .OOO37O .002_7 .0003_2 ,89

.97158 _99°_ .00_11 °000579 °0e399 °000_67 1°_0

.93_92 572._ .OO269 ,OO0379 .0026_ .OOO373 .91

,9_]16 572.2 .OO255 .OOO359 °8_

.96_ 590._ ,0_35B .00050_ 1.15

.9_651 _81.9 .OO35O .Q00_93 ,OO396 .000_58 1.t2

.9_9_5 592.2 .00_5_ .000_39 .0_5_ .0006_1 1.5_

.96322 596.5 .00_65 .OO0655 .00_66 .00065_ 1._3

,_5988 595.2 .00_59 .0006_6 .00_59 .0006_6 1.56

.9.1_9 275.5 .OO283 .OOO399 .93

.95988 59_.2 ,00_40 .OOO62O .0043_ .OOO615 1.50

.95_21 5B5.2 ,002_0 ,O003BO .85

.96211 60_._ .00512 .OOO721 1.61

.95_31 58O.9 °00206 .OOO29O
,97862 _13._ .0058_ .00082_ .00_9_ .OOO836 1,93

.99598 b30.2 .O0788 .O01tlO .OO8O6 .00t135 2._2

.27882 _15.2 .OO6?2 .0009_ .OO669 .0009_2 2.22

.97269 6O5,9 .00538 .00075_ 1,_9

.95765 59O.5 .OO37? ,000_31 1.17

°96378 593,5 ,00361 .000_08 ,OO361 .000508 1,12

.96935 595._ ,OO351 °000_9_ 1.09

,97_36 601.2 °00293 °O00_L_ .93

.9_935 593.2 .00292 .000_11 .97

,98_bl 6O2.9 ,0O3O2 o000_2_ 1.00

.96211 _8_.2 ,OO287 .000_0_ .0_2_0 .OOO352 .99

,961_5 59O.5 .OO323 ,00_55 .0029_ ,000_ 1.07

.9916_ 608.5 .0031_ .000_2 ,00t9_ ,OOO552 1.01

.96322 59_.5 ,O04_t .0C0_21 .00_ .0006_ 1._2

°95821 592.9 .00_5 ,000_27 .00_50 .00063_ 1.48

.9_9B5 587.5 °00_8 ,000631 .00_0 .00_620 1.4B

.9_18 593,9 ,003_ ,0005_2 .0nt61 .O0050B 1.2_

,962t] 5_.% .00_0 .OOO62O 1._0

_.t5 9O .9609_ 579,9 .OO166 .00023_

,+.5_ 9O .9531q 575._ .001_2 .0002_

2._5 9O .9_9B5 57%.2 .0015_ .000_1_

i_.5_ _0 .9_0_9 5_._ o0_0_5 .OOOO63

8.52 _80 .9B272 589.2 .OO078 .O0011C .0007_ .00010_

_.55 :8O 1.00_2_ b01.5 ,OOO39 ,0000_5

_.55 _8_ 1.02_b_ _11o_ ,OOB2_ °OOO039

3._5 1BO _,0356_ _17,2 .00023 .OOOO32

_,5_ 180 _,00390 6OO.5 .00_37 .0000_2

:.(_ ISC _.00501 6OO.5 .000_3 .OOOO61

.975_ _9_.5 .0019_ .000273 .O0221 .000311 ,b9

.9799_ _1_.2 ,OO619 .000_I2 .006_7 ,OOO911 1.99

.959B_ bO_.9 ,OO722 ,OO1O17 .0_685 .00096_ 2.30

.9_Ble 595.9 .oo_92 .ooo9_ .oo_93 .0DO976 2,2o

.9_208 59_.5 .OO579 .00081_ 1.99

.92278 5_1._ .00_03 .000_ 1.00

.9_r3 58O.2 .OO279 .00o39_ .89

.94818 58_.2 .00_33 °000_69 1.06

,9_09o 5_8._ .0029C ¸ .0oo_,o8 .OO27O ,O0O380 .92

°95152 _83.5 ,OO327 °000_0 ,0o32_ .000_ 1.0_

.95B76 59_.9 .00_75 ,0OO669 .0_77 .o006_2 1.51

.9_B73 59o.2 .00_89 ,0o068_ ._5_0 .0o0_,.6 1.73

IL.55 0 1.0027_ 639.2 .0086B ,00_22_

B,5_ 0 1.00390 6"_.2 .0C9_ .00138_ .3098_ .OO139O

_.55 0 1.00_12 6_3.5 .OO93? .OO1319 .OO929 .OO13O8

_.65 0 l.OOBgl 66_._ .01120 ,001577 .0!125 .OO1584

3._t 0 ].o_Bgl 657._ ,01_66 .00192_ ,0137_ .00_9_5

2.5_ 2 1.00557 b_7.5 .O1278 .001800 .012_ .001752

I._5 C 1.0167_ _',.? .010_a ,001_7_ .01239 .0017_5

I.C ¸'L¸ C 1.00_7 6_6._ .0115_ .001675

_.5_ _5 .9799', 6_1.5 .O0_Sn ,00_I_ .Co58n ._0_17

..'_ _ .9r_! 6I_,2 .OO69? .O00"_Sg ._0685 .OOO965
?.L_ _5 ._!05 619.9 ,0076_ .C0107_ .0o_9 .O01¢q_

._2

.39

..S2

.59

,Se

.62

.63

.69

I
PO
0
t'o

aThermocouple locations for which z and/ur _ stations are provided are tor models; x and y stations (or these models are

measured [rom model origins.

b h me,tsured in Bttl ft'-see-OR.



3O9

TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 INCHES - Continued

9. 2.B-Inch-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstreanl, Offset 26.5 ° - C_mtmued

(b) M , 2.65; R = 2.54 x 106

Te

x, in. y, in. z, in. J, deg Tt-

la_ (a_

2,n .0

t2.0 .0

2A.o 12.0

28._I t¢.o

2_.0 .0

2J._ -5.o

3t,.o [0

2.o 12.C

2.C r2.C

l_.r: -12.C

12.0 12.0

31.C 2.O

32.n ?.0

32.o 3.o

_2.0 6.0

3_.o 1.0

3_*.o 2.o

3,,.o 3.0

36.O .0

30.0 .o

_4." I?.o

_2._ .0

_8._ .0

52.O .0

52,t 12.o

55.C ¸ .0

58.o .o

58.0 12.0

58.O -12.o

_.c ¸ -]2.o
36.0 -8.0

3_.© -3.o

3_,.C 3.o

3?.0 -_.C ¸

3L._ -3.0

28.C, -3.C

3_.C -12.C

32.C -12.0

_0.0 -12.0

tg.0 -12.5

17.5 -11._

16.5 ¸-2,5

t8.5 -2,5

19,S -2. _,

20._ -7.5

?2.5 2._
?_._ -2._

2,,.5 -2."

3,,.e -1.o
34.0 _,.0

36.0 5.0

34.0 6.e

36.c 6.0

38.C I.O

38.0 2.0

4l,.9 8.0

_,_,. r_ 6.0

_,,_. 0 2.0

44.0 1.c

6.58 90

4.55 90

2.55 90

8.5"_ 180

6.55 iS0

t.5_ 180

1.05 180

10.55 0

8.95 0

6.55 0

4.',8 0

_.55 0

2.S5 0

1.55 001.0b

10.55 48

6.55 _.5

4.55 68

2.*_5 4",

h h

Tw, o R h NSt he Nst, c rio hLL

{b) {b}

,97978 591.9 .00179 ,000391 .92

.97505 589.2 .00191 .000617 .92

.97866 602.5 ,00325 ,000775 l.T&

.96293 887.9 .00308 ,000666 1.39

,95619 591.2 ,00480 *000960 2.18

.98596 617.9 .0061l ,001333 3.02

•98371 596.2 .00230 ,000502 l.ll

.97904 592.2 ,00272 ,000504 t,24

1,02067 681,9 *00762 ,00]619 .0077& ,001689 3.69

.96967 877.5 .00063 .000137 *3t

.98090 593.2 .00195 ,000426 .95

,98652 992.5 .00_09 .000_12 .94

.97753 591.2 .00198 .000432 .89

¢976_I 589.9 *00192 .000619 .96

to01460 6)6.2 .00656 o001432 2,98

i°00336 636.2 .00569 .001242 2.80

,9910] 6]2°9 *00_63 ,001010 ,00460 .00100_ 2.48

.98708 511.5 ,00659 ,000993 2.29

• 953_ 592.2 .00_88 .001065 2,62

.97]36 578.5 .00071 ,000155 ,00060 ,000131 ,34

.9730_ 385.2 .00128 .000345 .001_8 .000323 .76

.97809 594,9 .00269 .000587 ,00286 .000559 1.31

.9_721 572.2 .00179 ,00039| °O0176 .000380 .90

.99421 575.2 .00173 .000378 .84

.97192 589. ° .00279 .000522 1.14

.95619 582.5 ,00258 .000563 1.25

.95955 591,5 .00311 ,000679 .00312 .000681 1,44

.97304 593.9 .00302 .000689 o00_03 .000661 1,46

.96911 592.2 *0033_ .000729 .00394 .000729 1.61

.95681 576.2 .00198 .000_32 .96

.96858 591.2 .00298 .000644 .00293 ,000639 1.45

.98839 600.2 .00280 .000211 1,35

,97192 286.2 *00191 .000417 .93

.95619 579.2 .00230 .000502

.963_9 286._ *00280 .0006]1 1.7_

.97704 298,9 .00762 .0007_6 1.62

,96762 581o9 .00138 .000292

.9876q 608.8 .00_96 .000866 .00403 .000879 1.92

1.00168 623.2 °00504 .001100 .00520 .001132 2.29

.98708 510.9 .00_42 .000965 .00_39 .000988 2.13

.98312 603.2 .00393 *000858 1.89

.96742 588.2 .00263 .000874 1.18

.97_t6 591,2 .00239 ,000822 .00_39 ,000522 1.07

.97066 593.9 ,00236 .000512 1.10

.98596 297.q *00210 .000_50 1.02

• 9803_ 596.5 .00211 .000460 1.01

.99438 600.5 .00205 .O00a_7 .99

.97416 588.9 .00199 .000634 .00174 .000380 .97

,97304 590.2 .00232 .000506 1.]5

1.00168 607.9 .00222 .000484 1.08

.07866 601.8 ,00285 ,000856 ,00229 ,000800 1.24

.97304 893.q .0028_ .000620 ,00285 .000622 1.38

.96967 291._ .00287 .000626 .0029_ .0006_2 1.40

,96_7 _86.q .00286 ,00_24 .00276 ,000602 1.40

,96237 586.2 .00291 .000632 ,00273 ,000596 1.41

.97616 59_.2 .00299 .000622 1.48

.q6277 676.5 .00135 .000292 .g?

.97809 288.2 .00121 *000264 ._

,96967 _79.2 .00116 .00022_ ,_6

.96293 57_.9 .00123 ,000268 ._8

i°01010 _99.2 .000_0 ,000109 .000_6 ,000100

1.02695 607.8 ,00029 .000063

1.01947 600,q ,00027 .O0002q

1.01660 600.5 .00019 .0000_1

.98539 591.5 ,00122 ,000266 ,00122 .000266 .67

.98876 609.9 ,00412 ,000899 2.0_

,96742 600._ .00460 ,001006 .00_59 .001002 2.27

.98675 89_,5 ,00437 ,000954 *00_37 ,000954 2,17

.96012 590.5 ,00390 .00085_ 1,93

,93654 $67,8 ,00221 ,000682 .00179 ,000391 1,08

.96125 580,5 *00196 .00042_ .95

.95956 881.2 *00211 ,000460 1.03

,94_0 869,q .00193 .000_21 ,00180 .000399 .96

,96181 582.2 .00218 .000476 ,00215 .000969 1.14

.96690 590.8 .00311 .000679 .00309 ,00067_ 1,51

.95619 98_.9 .00362 .000790 .00378 .000825 1.80

1.00842 674.2 ,00660 .001640 ._
1.00_*2 67_. o ,00732 .00160. .00778 .001610 ._

I.OlOl_ 69_.2 .0077_ .001698 .00772 .001685 .57

1.017_7 66_.9 .00935 .002060 .00943 .002098 .6q

1.01847 660.9 .00931 .002032 .00906 .001973 .69

.00920 .00_008 .7_).01066 650._ .00950 .00207_

1.02133 669.2 .00835 .001822 .62

i.01_03 626.5 .00742 *001626 *5_

.9837] 607.5 .00669 *00]02_ ,0048_ .001082 .gO

•9fl820 608.9 ,00_32 .000949 ,00626 .000930 ,62

.9flt46 609.9 .00832 .00116] ,00210 .001113 .51

•985_9 6]2.0 .005_2 *00|18_ ,00241 .001181 .52

aThermocc_uple locations Ior which z and/or O stations are provided are (or models; x and "4 stations for these models are

measured from model origins.

b h measured in Btu/ft2-sec-OR.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 IINCHES - Continued

9. 2.8-1n('h-Diameter Instrumented Cylinder and Dumnl_ Cyhnder 3.2 Diameters Upstream, Offsel 26.5 ° - Continued

(c) M . 2.65; R - 1.27 x 106

Te

x, in. y, in z, in. _, deg T[ Tw' OR

I_t (al

2 • 0 O

12.0 _0

2O.5 .O

28.0 12,0

28,0 _,0

2B.0 *0

20.5 5.0

2_._ -5.C ¸

3u.O .n

3_*0 .0

2.O -12.0

2._ 12.0

12,0 -12.0

12.0 12.0

3C.0 1.3

_I.0 2.0

32.¸3 2.0

3Z.O 3.0

32.O 6.0

34.3 1,0

3_.0 2 0

36.¢ *0

3B.O .0

_.0 12.0

_2.0 .0

_.C *0

_8.C .0

52.0 .0

5Z.O 12.0

5_._ .0

5_.0 12.0

5B .C -12 ,0

3_.C -3.C

3_.7 -3.C

32.O -_,0

3C,0 -3.0

32.O -IZ.O

3_.n -12.n

19.0 -12._

17._ -It,C

]_._ 2,5

16._ -2.%

17.S -2.5

I_._ -2.5

2?.5 -?._

2_._ -?.5

3_.0 -l.O

3,.0 6.0

36.c 6.0

3_.n l.O

_.? ,+.C ¸

]r.55 9n
6.55 _o

,._5 qn

2.s_ 9_

/.o% 180

I .5_ 0

4._% O

]._, r

,.._ 4',

h

h Nst hc NSt, c _oo

,9820_ $91.5 ,00099 ,000_32 .97

°97929 ' 589.2 .00100 o000_36 1.08

.98153 597.2 .00207 .000903 2.11

,96753 587.2 .00177 .000772 1.75

.96082 589.9 °00285 .0012_3 2.88

.98712 611.5 ,00365 .001592 3.72

.98712 595.5 .00127 *000554 1.22

.9770_ _93.9 .001_4 .000672 1.62

1.02630 6,3°9 .00_86 °002120 °00516 .002251 5.23

.9770_ 581._ .000_ .00010_ .25

.983_0 592.5 .0010, °000_5_ .96

.9882a _9_o9 °00101 .0004_1 .99

.98209 591.2 o0010_ .00_5_ .99

.9792q bR9.5 +00102 .oo0a45 1.03

1.01175 629.2 .00_04 *001763 4.30

.99720 618,_ .00364 ,001588 3.91

.985_4 606.2 .00270 .001178 .0026_ *0011_2 2*87

*98097 601.5 °00263 .0011_t 2.7_

.95746 588.9 .00296 °001291 3.02

.979_9 583.5 .00033 ,0001_ ,38

.97369 _84.2 *00000 *000349 ,78

.97_25 588.2 .00159 .000694 .001_0 °000611 1.59

.95690 575.5 ,00008 *O003B_ ,00082 o0003_8 °90

.96026 576.9 .00095 .00041_ .00137 °000598 1*01

.97593 590._ .00131 ,000572 i.27

°963O6 582.5 .001_ ,000628 1._1

.96530 5_5.9 .00175 .000763 .00175 *000763 1._6

.97705 591.9 °00162 .000307 .00163 .000711 1.72

,9?313 590,5 .00180 ,O00_B5 *O01BO ,00078_ 1.91

°9619a 578.5 ,00[01 ,000441 i°00

°971_5 588.9 ,00170 °0007&2 .00167 ,00o729 1.73

,088B0 59_°5 .00162 .000707 i°-62

.980_] 58_°2 ,00099 e000452 °97

,96697 584,2 °00119 ,000519

°970_9 587°9 °00153 °00066_ 1.51

°976_9 599.9 °00189 ,000825 I°87

.96921 583.5 *0009_ °000410

o984_8 600°2 .00_I_ *0009Z9 °00_16 ,000942 2,1_

°99496 612.2 *0029_ ,001283 o00306 ,0013_5 3,9a

.983_6 603.2 °002_7 .001208 °0027_ ,001195 2.89

.98600 6_0.9 ,0021b ,0009&2 2.27

,971_5 588°2 ,001_ °000628 1.50

°976_9 589.5 .00130 °000557 .0C130 ,000567 1.31

°98153 591o9 .00127 ,O005_a 1.22

.990_8 596°? .0010_ *O00&_9 l.O&

.9_88 5_,7 .00_22 .000532 1.20

.9q9_ 601.2 .oooes .oo0371 .8o

,97_17 591,9 ,00116 °000506 .QPI03 .00D_49 I°25

1.00559 509.2 .00199 °0006e6 i,_9

.981_5 5q_.? .00_6_ ,0007]I I°65

,97105 5q_,_ °00]72 ,000750 ,nCiT? .000750 1.7P

*9731_ 5qO°_ .00167 *_00729 *0_171 .QQ_Tk6 1.6_

,96753 5R6°9 .0017] °_007&6 *Q016& .00_7_ I°74

.96697 5R_.2 °00200 *O008T_ ,Q_IS] *0007gO ].98

o9792_ _95._ *0017] .0007_6 ],76

,�flQ_l _R_.9 °00072 .O00_l&

.99272 592,9 *00081 .000353

°97313 5R].2 .00061 °0002_6

1.02910 011.2 .00018 .00007_

1,0_6_ 613.9 .DO'IV .oooe7_

I.011]9 _QO.9 °oo_]g .o0o0_3

.9888c 5_i,_ ,0o_69 .ooo3ci ,,3C076 ,ooo332 ,73

.98712 6_2.o ,oo224 .00_977 2._i

.95B58 586.9 .o0266 .0OI160 ,00265 ,o01356 2._6

.9e25o %e6.,, .0021_ .noe_a P.z3

._4795 576,% .0012_ .O00_&5 ,,3c!19 ,000519 1.3_

.95097 t@2.2 .0012_ *OQOS&] 1.27

.966_1 5e_._ ,00131 ,000572 ].31

,g5690, _74, ¢, .oo_q_ .o0o4t0 .3008_ .0_4@ .q_

.97033 588.% .00182 .DO079& .%C']80 ,000785 1.84

.96026 58&._ .nOt88 .000820, .30193 .0008_ 2.11

[.01063 531.9 ._0&55 ,001985

1.01063 63_.'_ .Q05l? ,0D2256 .3C519 *00226_+

1.01175 6S&,? ._00 .0021_i ._C493 *00215]

1,0151] _a&.5 ._0_11 *002666 .%0_,26 .00273]

..........i; ..........................1.01C63 6_I ._0625 *00272_ .3e60 ,n ._02618

1.019n2 e _ ] *00_,_9 .nO27_

1.01063 63_.7 .oo_ .e02373

._nas _,_e.z .ee_n_ .pel3?? .nn10l .Onl?l _

._712 _:'o.2 .oc,_h_ .nOl_:,a ,ne?2_ .001396

h

.Z7

..<2

.6'

I
Po
0
Do

aThermocoupIe Iocalions for which z and/of _ stations are provided are lot models; x _nd y stalions for these modets are

measured from modet or_ins.

b h measured in Btu,ft2-sec-OR
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 I_qCHES - Continued

9 2 8-[nch-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream, Offset 265 ° - Continued

(d) M = 3.51; R • 4.00 x 106

Te

x, in. y, in. z, In. 7, deg Tt-

Ic.n5 qn

C,55 90

_.55 9O

2.55 90

S.55 la0

6.55 1e0

_.55 IS0

I,_5 Ian

8.55

6.55

a.55 o

9.55 0

2,55 0

1,55 o

l.n5 o

IC.55 _5

6.55 _

4.55 _5

Tw, OR h NS_ h c NSt,c

Ib) _b)

.973_5 5_4,2 .00133 .0002_9 .8_

.96837 5_0.5 .0013_ ,000266 ,_

.O6950 596,_ .00285 .00055_ 1.84

.9_2_ _79.2 .00244 .000_7_ l._V

._%_I 591. _ .00_01 .000780 2.._P

.9_7c, b26,5 .00%_9 ,COlo_ 3._I

*_7515 587,5 .00187 ,00036_ 1,21

,o6na6 582.2 ,00?92 ,O00_3P 1.50

t.02993 660.2 .00554 .001077 .0_602 o_ITP 3.57

._73 570.o ,o027e .000537 L.'.5

.9_983 58...9 .00_8 .000093 ._i

,97_02 58'+.9 .O01al .00027& .aT

.97_IC 5a_._ .00152 .000296 ._I

.0695C %Hi.9 °00143 .000278 .8_

.06_8 5@1.5 .0016_ *000315 .87

1.014]I 6_5.5 .O0_SS .OOll&3 _o79

1.00_08 632,5 .00571 .001110 3.61

.99661 620.2 .00437 .000850 *_0_41 .000_57 _.12

.98870 616.5 .OO_5 .0009_3 3°03

.950fl6 _91.% .O_wo .000855 2.60

.gS_l& 58&.0 .00C62 .000121 .OOOS_ .O001_ ._0

.98249 589.5 .00157 .000_c5 .0o140 .00'32_2 .98

.98136 597.9 .00276 .000537 .00267 ,O00%lq ],_e

.06385 576.9 .00132 .000257 .0012_ .0002_9 1.85

.9_08 57_.9 .O0185 .000_60 ._o

°95990 583.5 .OOP_7 *000_80 I._ %

.95_12 582.2 .00279 .000b_2 1.8_

°96329 587.9 °00278 .000540 .00279 .0005_2 1.8_

.97966 594._ .00235 .000_57 .00236 .OOn_ 1.¢_

,97289 580.5 .Oo_t_ .000_16 .0C213 °O00_]& I.76

.90465 570.2 .00192 .00_373 1.08

.96950 5SS°2 .0024B .000482 .OO?._ .noo..?_ l.e_

.98531 506.5 .On?O9 .no_4o6

.96_98 _79.9 °00!60 *OO03_t "9_

.95369 578.5 .00231 °000_9

*95933 58_*_ .002_9 .00050_ 1.57

.9672_ 501.2 .00287 .000558 1*_3

.974_B 5B5.% .00]_i .00029&

°9_927 500.2 ._350 .000680 ._n_5_ .0_06_ _°3_

1.0o3_8 62_.2 .0_507 .000986 .0_26 .001023 _.2 o

°98362 607.5 ,00_87 .D00752 .0_3P2 .Q0_7_ 2.5n

.96950 5@6*2 ._D_9 .000659 2.2_

.96159 582.9 .00229 ,000_45 1.47

°96%98 58_.5 .002Z2 .000_32 .00222 .000_32 1.35

.07005 5_6°2 .0e208 .000_0_ _._O

.97910 _86._ .OOl_5 .000282 o_?

°97&02 5fl?._ .ODlal *00027_ .85

*98757 _9_.5 *0013_ *000261 .8a

°96781 5_0.5 .0_155 .o003ot 1.08

.96668 585._ .00_76 °_00302 ].l&

)qg_gt 599.9 .D0]89 .000167 1°32
°97176 58B.5 .0022& .000_35 .00210 .000408 l°&2

.96_5 _86°9 .002&_ .o00070 .00202 .o_o470 I.55

*96103 585.9 *00257 .000500 .00262 .ooo%_o 1.63

.95312 57_.p .00239 .O0006_ .0D251 .QO0_ I._5

°95086 5B2.2 .00227 .000_41 .OD2D7 ,O_O&R2 l,_R

.96272 583.5 .0023_ .000_55 1*6%

.9_7 572.5 .00_75 .0_0146

.9_531 586.2 ._0_9_ .000187

.9745a 579.5 .O010b .000206

.96611 57_.2 .00115 .000224

1.050_9 60_*9 .00n27 *000052

1.0&57_ 613.9 .00022 ,000043

1.06155 622.9 .onol_ .000027

1.030_9 606.2 .0_27 .C00052

.9977_ 592.9 .0_"77 °000150 .0_08 m ._0156 .51

.964_2 599.9 .00._23 .000822 ._0_21 .F_O_818 2.60

.95312 590._ .00._15 .O_D_07 ._416 o0508_ 7.26

.95651 5SS,$ .003_5 °00067] ]°Sfl

.94522 573.2 °00222 °000432 .OOJgl .0O0352 i.#.£

.97289 587.9 °00195 .000379 I.2G

.95256 574.9 .00:89 .000367 1.12

.94352 567.5 *001_8 °000327 .00146 .OOC?R'_ .0!

°967ZA _83.2 .0018t °0003_2 .00182 .000_54 1.13

.97119 589.5 .00203 .000472 .00246 ._DO479 1.5]

.96395 586.2 .00252 .0n0490 .00282 .O_05&_ l.&9

1.00621 630.0 ._0S77 .0,1316

1.0073_ 646°9 .00808 .0n1571 .00811 .0_1577

I*01072 6_8° _ *00_21 .0_I_96 .S0f121 .o0150_

1.010}6 650. ¢, .00_47 °0016_7 o008_@ .00165]

.999_ 3 &57°9 .00l_72 ._1695 .00850 ,OOl&?O

1.0_847 653.5 .00fl77 .001705 .008a7 ,001647

1.02315 667.2 °00819 .001592 .00862 .001676

1.02_5_ 66M°5 .00728 .o01al5

.g71158 600.9 .00#_07 .000791 .00_8_+ °0007_?

.9_3_5 6n8, _ .00_38 .000852 .Oe40_ ,00o793

.9_ca_ _07.% .O_'.a2 .000937 .OC_ .000_69

.0_62 612._ .0050_ .O00OSO .00_9_ .00096_

_FI.C' I .r

3_.C 2.F'

4_.r" a.r

_,,..c 6.0

,+_.. 0 (..0

,,_..o 2.r'

,.#.n l.C

h

.2!

,27

aThermocouple locations (or which z and/or _ stations are provided are for models; x and y stations for lhese nlodeis are

measured from model origins.

b h measured in Btu/ft2-sec-°R,
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHARES; 6 = (3 0q3 INCHES - Continued

9. 2 8qnr:h-Diameter Instrumented Cvhnder af d DumnLy Cylinder 3.2 Diameters Upstt earn, Offset 26.5 ° - Cant,reed

x, in. y, ill
Te

z, in _. deg "it

(ai !_i

(e) M = 3.51; R = 2.g0 x 106

Tv,,. o R h NSt

'';.2 .o0e_ .300Z6_

_m_ .., ._0 19 .cnoson

', _.,, .oo192 .cPO'31

_,LO._, . Oo,,,,_ .o01/J2

,_p., .oo!g_ .r, omq 1

_?._ .0('5_I .0015C, I

t,7".' .nr226 . ¢00627

t_5.2 .O_r2Z ,cOO07t

! F_r,.2 .OOIOr , Ooc "_"

_S7.2 .Orn:18 .oo0 _2"

',_ _.2 .oe]ot, , oco/')I

6,,/.2 . no ,°-,_ .eol2e?

el,,.' .er'-, ,_ .COO_2_

,q_.7 • r'o _ Q (, .oor%c

'R6._ .Om?Q7 •c, ooon_

_ ,a,, .,_ .OOn27 .O00to o

_,Fa7.2 .0_106 .nOOZg5

[_]:o ................
,00093 .n0075_

' 7_,2 ,00147 ,O006eR

-,_, ,.'; .oo1_, ,000511

"le _ . 2 .002ZJO .O('Ct 27

_t.o .0n;'21 .o0061 _

',91 .o .D0170 . oo0**Tp

,_., .0r, 1_7 .nc, c_!¢

,_,_._ .oo1_9 . ooo,.t,

_n_,_ .Oo1_O .ooosnc

b_'.' .00170 .0r0,°72

',ol .' .eo!84 . '03'-11

,,87.a ._3op_1 .0n0669

uO2," .00276 . o,-m T66

t:]_., .00q66 .Or:_]6

ooo._ .OO_Cl ,0008_*

t,c_2 °9 .0026M .C'007_4

_,,o.,_ .00165 •POOaS_

_Hl.h .,'W ] 61 .2oo_*,7

'_.2 .COat,_ .POO,,_,S

_4.2 .O01n5 . ,7,e'o29_

b9_.9 °00o97 .,0co; b9

_o., .POl21 .J'on ¢_6

',_c,.', .0oi_ .COO _86

',_7.P .Onl_6 ,nnO,ll

_i,', .oo:% ,(,ct,,,_

.no:72 . r, oo,,7_

'75.; .O: ',H2 . ?O,- ',C"

• .oor6¢a . 0219[

' ,_.; . oor,'_a' .r, no.'5,,

,, ,., .{oct,, .: ,m¢'_,a

,,o_..,, .or, riP2 . : ,_nr_l

_,1 " .;' .OnrL2 .' ::77_?

;%.,, .on,n_a .,_ ?,° ]_,:

, ,,"., .he?'? . _oo,,r_

b_ _ .', .oc: ,',, . ,,oo ,,.,_

t_,.' .0C1_9 , CC-_"6g

t_?i.c ,OOlJ7 .r:nn_o

.0,312t .iDoo _3S

_;:': .: .0_',_ .,:,om, os

'_z. .o217,. .oon,,_ _

' _,., . _c ''),, .cmo, _

,4r°, .[,n_ _(, .co[gp4

hae., .n"-' ,. . m2tg;,

6'_.' .r',o 7 ! ) ._ ,',1o75

e_, n.. . r,o, ,-; . c,r,] ,, c,_

,or., .Or, .,,rr-_ c

h

he NSt'c _oo

It,)

;,._1

i.]?

i .g,_

.22

.=t

P.,_l

,nrl_4 ,nOO_]] I.,*"
.onci, r .-ran _-,_ ._'

1.2C

.S_, .... .r-o" _ L 1, 1._"

.or]'_ . r ,m_ -, -_ /.;'1

.nr .;, .ooca_l

1 °2R

°_

.8q

l.]

1.21

.rrT_ .nno' e _ t.h:

• it,+ .poc,_5 ].,,r

. !h .llOrq_8 ].t_r,

• :,_,.L 2.C :

_.¢,

]. ,_ c

l.l'
.'0

.7',-,'"'_ ._nn27' ._P

._-, ej ."o0_. 1 i ]. C,;_

.[-, ,?o • r',,r_r',( r _ /.1(,

.c:' _" .9C1_12

.f,c r_ .,,02n6f

.crr,_ . C,o 1 _o,•

._ ,,er" . ,C2t'_q

IZI7 ........'- , . on_iL

h

.z,>

.37

;IThermocoupte trmalions [oi whiuh z and/or _t stations ale provided ale foi illodl'Js; x and v stations Iol' Ihese models are

measured from modet ot l_lTlS

b h measured in Btu ¸ ft2-sec-°tt
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TABLE V. - HEAT-TRANSFER MEASUHEMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 iNCHES - Continued

9. 2.8 Inch-Diameter Instrumented Cytinder and Dumnly Cylinder 3.2 Diameters Upstream, Offset 26.5 ° - Continued

(f) M = 3.51; H • 1.61 x 106

Te h

x, in. y, in. z, in. _, deg 'rt Tw' OR h NSt h c NSt,c 5oo

la) (a) (b) /b)

2., .9 ._7463 _8.2 .001,,1 .n00682 2.97

2n. F [7. .q¢279 rRN._ .001?5 ,_D_605 1._+7

2ft. _ ,,.5 .qt, i_q :F,,.2 .nc?l_ .q_[03o 7.54

2z..', -'.p .9718t _a.2 .001_3 .0n0_98 1.56

3,7 .7 1.02875 h44._ ,00_48 .Omlt, R_ .0037_ ,entel,_ 5.19

?,: ]2.0 .97_01 5e_.2 .00t,65 .(_hO_l_ ,re,

2.(' 1_.'7 ,g8421 5R7,5 .00C79 .noo382 ._a

12.0 -12., .977&_ 581.9 .00r,6_ .0OO31O .96

11,' 12. _ ._7_83 581.2 .OOOa¢ .000_87 1.ha

3:', F I.? 1.01296 627,': ,0_314 .0_519 _.6_

_l.F 2.C ._98_? 61_,', .002_2 ,00[36_ 3.81

32. _ 7. c ,9Q097 605.2 .00223 .en1079 ._0221 .001S69 3.33

12, c: _.c .9_13q 60i.% .O02,_9 .Oe}10S 3.3 _

%7, I-' _.r .95771 5_5,!, ,003_0 ,001113 2.7t

3_,7 ].7 .gO_2D 5S_,O ,0_C22 .O001D6 ,22

3&, _ 2.0 .ge%gC 586.5 .OOO6& ,0_2_I0 ,_00_2 ._en252 ._t_

_4,0 2.C .0791t¢ 5_.9 .00127 .00961_ 1._7

1_,_ .7 .98_2] _B%.% ,OOo_.2 .O_O2O3 .',9

3R.? ,C, .975_ 581,9 o_0075 ,000363 .@R

_,*.f 12.D ,96955 562,5 °0_:15 .ODObSO I._,9

s,7._ .ff .96617 582,2 *001_9 .000672 2,0_

_*h," .f .97_&3 9_5.9 ,DO]3& .OOO&_B ._9_a .0&0648 1.72

_2.' ,9fl53_ 588,9 .00096 .OOC,_&4 ,,90095 *D90,_60 l._t

_,2° [2. '1 °9577_ 57_.2 .00086 .OOO_16 l.nl

,%.,, .i .98195 5R_.% .D0!l& ._00552 .C0112 ._o%e,2 i.-?

'.,F ,: °90718 596.', .0OOqR .CO0_7& [.z. 6

'8,: I,," .9_0_3 584.2 °00069 .00033_ .72

,m,F -]2.7 .96S_9 5SO.p .00102 .000_93

**_.? -1,'. .97227 5B3,2 ,OOIDB .000522 1.66

_i,.( -F_.,, ,97575 5HT,Z ,0_30 ,000629 1,_7

76,7 _!° .97575 581,_ °°oOh8 .000281

7¢,,, -,., .9_646 c9_,9 .0019_ .0o0726 ._,31%0 ._r,9776 2,24

_,,_ *'._ .q7970 _q5.7 .06_'_ ,C00Q58 .0P192 ,(]POOTa 2,_5

7R, 5 -q. .976B8 _q]._ .O0]HO .000871 2._L

_,+. :7., .772_7 %_?., .ool_c ._00_8_ 1.!o

., t/., .ghTK7 ':M?.9 .00h92 .QOO_5 ]._9

l_,r }p.,, .9_'00 _6.0 .o0r67 .rnn_?_ ].nO

1_.' -1:.:, ._Bl_o imp.2 .ooo_o .ooc?_o .7]

_',' -_.' ._@605 _93,2 *0_06_ .GOQ%19 ._6

_._ -;._ ,G?_83 _AI.2 .00088 ,000329 .RC
. -2,' ,97181 582.2 °00096 .O00_l_ 1.28

:_11 ............ °°° .... °° ........
: .'.... ' .97ce8 584,2 .00179 .00_62_ ._0127 .o_06l,. i,_

.968t,2 582.2 ,ool&o ,_0n67_ °-,_]&7 ,,9_?_17 1.6,

-2.' ._71B] 5B2.9 .001%5 ,00[,5_ 1.2_

e. _,, l l.SOgo¢ 59D.5 .gDo%3 ,000256

,.'' ,c ._e*_, t:,,.5 .00053 .OOeg',6

se_. o ._6R_9 hoO.o .C02:6 .O_],Sa_ .,n021% .rF:]_P a.O_

,.,: (,.9 .gs771 'f12._ .00212 ._oI024, .7 _71] .2nlO?] 2.4"_

2,1.'_, *,._ ._722 ',_1.< ,oc_]_O *_Q0gTl 2.¢,7:. .%_,V3 5St.7 .oclo' .e_e_c_ 1._2

7,7 °_Rln5 hP7,q .O00OC ,O00&%¢ ].2>

*. .q6272 ST?.: .O_of,_ ,00031_ ,7%

'*t_,, 1.' .9751_ 58[,._ .001}5 ,c,00556 1.v/,

1c°':: e [, 00w2 _,_a°_ ._0,,;'3 oc02_

a.!, c ].oc_o2 63_.o .oot,_6 .002%5] ._9e,_9 .q_,?X6(

6.',' _ 1°0124C 61_.n t_l,_] ,0°Pg30 .#_a,a .o_222C

4._,, e 1.00002 b37.q .O0_Pz .FOT'2S ,P_',26 .0025_

6._ .o_oov e, r6.o .00762 .cr126R

h L

.50

aThormocouph* i_mallons for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from model or_ins

b h re°aspired in Btu,,It2-sec °R
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR vARIOUS PROTUBERANCE SHAPES; 5 = 6.00 I]qCHES - Conlinued

9, 2.g-Inch-Diameter Instrumented Cylinder and Dummy Cylinder 3,2 Diameters Upstream, OHset 26.5 ° - Continued

(g) M • 4.44; R = 4.57 x I0 S

Te _ h
x, in. y, in. z, in, _, deg Tt TW' oR h NSi hc NSt'c [_L

12.0 .o

2o.5 ,_
28.P 12.

2a.O .0

2%_ -%0

2_.5 -5.0

3C.C 0_I.0 12.

la.O
2._ -12.

2.O 12.-"

12.0 -12*C

12.0 12.0

3r',? l.r

Jl.r 2.0

_2.0 2.[

12.C _.0

.... 2._
3_,C

_.4,2 T?°,_

_2.o .o

.... :;j_2 .C

52.C 12.C' [5 <. r

2

5R." 12,? I

_.2 -12.C

_6.r "A. _" I

I
2_.n -t,r

_2.r -t2._ [

3o.0 -_2.:

2:.'_ -2.% i
21.5 -2.'

22._ "2"" I

2.._ -2.'

aa.c -l.C

3a.c a.o

3_°0

38.0 i._

38.0 2 .c

a_.o 6.o

{a} (a} {b) Ib)

._eq 56_._ .oon8_ .oooPl_ ].9o

.95.8q 56S.5 .0008_ ,O00PI2 1,17

,95997 57_.9 .00201 ,000507 2.%7

.93967 560._ .00176 ,ono_a 1,71

,99718 609.2 .00501 ,00126_ 6.26

.96109 574°9 ,00126 *O00_la 1.88

,95038 567,2 ,OOtb8 ,o00&2_ 2.51

1.0_988 _I.5 .00_31 ,001338 ,00_@7 .DOlaSO 7,_i

•g3572 560.9 .00207 ,000522 2.03

.990111 583.5 .00_30 ,C0_76 °&@

.9g264 5&5.2 .00_76 ,_0192 2._2

• 95_89 568°2 ,0CI12 ,000282 I.12

,q_]_l 56_,% .000_7 ,O00Zlq 1.55

,9_531 _62,_ ,00115 )000290 1,15

i,n_318 &12._ ,0_,_67 .00)177 6,_0

.9_379 602.2 ,00337 ,0008_9 .0n_36 .0008_ _ 4.21

.9_590 598.2 .0P386 ._00_73 _.6_

• _5078 575.5 .0077_ 1000_63 _._5

• 98703 581,9 ,00037 .000093 .53

.98026 582.2 .00107 *000270 ._0389 ,00022& 1°g7

.g18_7 587.9 .00202 .oon_o9 .ool?_ ,_o_qq_ 2.85

.9_617 573.5 ,00]05 .000265 .00103 *000250 l.%S

.9&982 566.5 ,00_63 .o00&Ii 2.33

.9_q67 56_, _ ,002_6 *000_9 z 2._9

.9_92S 56_.2 .0C213 .000_3_ _,¢_

,92783 55_.2 .Dot51 ,0o_981 1.53

,_5_28 t6_oo .o0112 ,co_2_2 1.09

,9_136 562,2 ,_0]8_ ,O0_&b&

• qSO3S 567, _ .00173 ,000_36 2.98

• 95',89 _71,_ .00225 *0C0_67 3,88

.9_I_Q %oe,_ ._0261 .O_Cb£R .D'256 °_00670 9._

.99379 603,_ .O0_q8 .oc10?% .oqh25 .901_7] 5.9_

.97293 585._ °00288 ,C, OCI2f ,0,280 ,000706 &,_5

• 96222 $7_. t ,0_22_ ,90_tQ_ ?._4

.q_33 _69._ .OOlVO .roc_,?_ 3.0_

.')_32 _ 570._ ,n0t_3 .oooall .",_6_ ,_nr_i_ 2."',

.9_ZC7 5_8,5 *001_6 ,000"_6 _ 2._R

°96109 569._ .ooe_ ._0217 ].,*0

.9_692 556._ .0007_ .oeol_ ].2R

.o22_7 _77,_ ,OOOR6 ,000217 1,%_.

.q_95 _65,% .00119 ,o0¢_0o I.?%

°9S_2t 5S7, = .DO]&] ,C, OO_Sb 2,%1

,9_96v %60,9 ,00170 ,CPC&28 .Ot[%_ .qDo_O[ 2.15

.g&'R _ 56_.[ .0916_ ,0C0_26 2,35

6°t 5 on .97!_7', 573,9 .00_65 ,OOCIS_ ,21

2._5 90 .95377 562.< ,00072 ,COOl81 .2_

._6R_2 _%._ .00_o ,CCgeC5 ,'n_5o °?no9o9 6.22

,9_377 576.2 ,00_8 ,000_77 *'_0%wb ,00C_72 a°OO

.o_3%_ %7q._ .nopv2 ,eo97]l _.17

.q,TnO b6_... .00165 .ooo_16 2.26

.9791_ 58_.2 ,OOl_i iO00_t_ 2.01

._413_, _61.2 .eel28 .OOO:2_ 1.36

°9_5R7 tb_._ .00126 ,OOO41R .<?mlO8 .000272 1.59

,973'_ 58_.F ,001_2 .00C_58 ,o9;b_ ,coo_t_ 2.03

,9712_ 579.o ,OOl6_ ,,DOO&23 2.02

.95828 572.2 ,O01Ml .COC#*56 2,66

]r.&_ _ 1,0_¢_63 62&,2 .00_!8 ,(7t_810 ,56

P._5 _ 1,0_620 622, _ ._ORI =, ,00205& .%_g17 .c_205q ,S_

n 1.31rI_ 52=.2 .OO_li .ro?m,,_ ._rRla .09>n52 .53

&._¢ 0 1.o!o71 _2_° = ,0_v72 .OCl_e. .7rvg_ .9_2001 ,6C

_,q,, ,_ .q02#7 616,2 ._Op4_ .,_0212_ .nr_va ,00_61 .b6

2,5', 0 _.00281 622.! ,00_2 ,0021?2 .9c'_%9 ,OC211t ,b6

1,0}3£3 620. _ .007_C ,C?LD/.6 .0F, 746 ,_9]R_¢ ,6]

rr._ _t .9712. '_.' .00_59 .OOegi?5 .or'If5 .O00Vq_ .36

aThermocoupie locations for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from mode[ origins,

b h measured in Btu/ft2-sec-°R,
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TABLE V. - HEAT+TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE sHApES; _ = 6.0{} INCHES - Continued

9. 2.8-1nch+Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream, Offset 26.5 ° - Continued

(h) M = 4.44; R - 3.23 x 10{}

Te oR hc h h

x+ In. y, in, z, In. _, deg Tt- Tw' h NSt Nst'c _ _L

lal (a) (b) _b)

2.0 ,_

lY.n .o

2S,O 12,0

2s,O ,0

Zo,5 -5.o

31.n 12,_

_._ -l?,C

IP._ -12,n

I?,0 12°0

_E.O I.o

3_.c 2°0

32,o _,0

32,D 6._

34.c l,c

19,0 °l_°_

17°_ -ll,_l

t_°_ -2._

23. _, -_,._

34,C 5,_

34*q 6,0

]6,C 6.O

_._ 1,0

_4,C 6°0

.95512 569°9 .00069 .00{}246 1,t7

.9_793 570.9 .00069 .000246 .93

.9_34 _66._ .OO136 °000486 l._

• _ _1°9 ,OO26{} .000_ 4°62

°9_9_ 6O8.5 °0047_ ,00169_ 7._2

.96_97 _7_°2 °OOlO_ *OO{}375 1,98

,9_12 _7l_2 .00136 ,O00486 2._

l,O_B _3l°2 °00_4_ ,OO1939 °00_91 ,O_tlt 9°8_

.9_ _6_°_ .OO188 *OOO671 2,_1

._2 _7,_ °0006_ .O0O221 l.l_

°_00 _6_.9 °O0_?B °_0027_ 1.59

.9S93_ _00°_ .OO328 *001171 °00_2_ °OOllS_ _°_

• 78t_8 _96.2 .OO339 .OO1211 _._8

°9B93_ _86o2 *OOO27 °O0009G .OOO3O .OnOt07 ._

.9_980 _8_°9 °0007_ .OOO268 ,0OO66 .OOO236 1,19

°9_1 _79°2 .0006_ .0002_ ,OOO66 .0002)6 t.ll

.?_27_ _67,_ °00187 ,OOO668 _.l_

°q_5_ _73°_ o0016_ .OOO589 2.62

,_6129 _75.9 °O_l_{} ,OOO571 °001_0 °O_O_l

._7195 _Bl°5 .OO122 o000_36 °0012_ °00_3 2,1_

• q_ _°2 °0010_ ,000_ ,OO1O2 °_0_ _°_

.9_324 _7,9 °OO135 °000_9_ 1.6_

°9_2_ 57_°9 °00107 .0OO382 .OOlO_ .00_75 1°_

°9_62_ _71.2 °00091 ,00032_ l°OB

°_6970 _86.9 .OO247 .000882 °O02_B °00_50 _._9

.96297 _80°_ ,OO226 ,OOO807 _._6

.9_00 _69,5 °OOlO1 .OOO361 I._

°?_41 _8_°9 .OO121 °00{}_)2 2.42

._68 _7_.9 .OO156 °000_7 °00158 .00_6_ 2._

._lt_ _1.2 .OO134 .O00_q .OOt_ ._|_ 2.2_

.?_9_1 _6_.5 .00129 °000461 2._5

I0.55 9n .9697O _3°$ °000_0 o000143

_°_ 9O °_9 _°9 °000_2 .O0O221

8._ 1_0 t°Ot2_ _8,2 .00019 .OOOO68

• 963_3 _80°5 °00?25 .OOO8O4 _°_6

°94_71 565.2 ,OO1O6 ,_00_7_ t._

°_5175 _GT°_ ,OOO87 .OOC_ll .000_ ._0026_ Io_

.977O0 _5°9 °00130 °_00_6_ °0_16_ °_0_79 _._6
°_3 5?7.5 °OOt_2 °0005_7

4,55 0 1°007_ 6_3o9 ,n0738 ,0C2636 °0_7 °00_03

_°5_ 0 .9_990 615.2 .OO82O .00292_ .0_76_ °002Z2_

2._5 0 1°0000_ 621.2 °O0_t3 .OO29O3 ._09 °_na_

.16

.19

.22

.73

.73

.?7

,73

*BO

._6

aThermocouple locations for which z and/or i_ stations are provided are for models; x and y stations for these models are

measured from model origins.

b h measured in Btu/'ft2-sec oR.
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x, In

2.P

12.0

20.5
2R.C

28.¢

2g.C

20._

_C.:

31.C

2.?

12.C

kZ.U

=:. 0
3i.

32.C

32.0

3_.c

3_..2

_l,.C

36.0

3a._

4z.¢,

_ .c

4_.c

52. :

2. :

5_.o

_8.7

H.,

3p.

xL.

2_._

3_,.

32.c

io._2

tT.s

1 t,.'_

17.5

21 .5

22 ._

3_.0

,_ _. 0

_. 0

_,, .c

TABLE V, ÷ HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SttAf>F.S; 5 = 600 INCHES - Continued

9. 2.8qnch-Dian_eter Instrumented Cylinder and Dummy Cylinder 3,2 Diameters Ups(ream, Offset 26,5 ° - Concluded

(i) M . 4.44; R - 2.16 x 106

Te h h

y, in. z, in, _, deg _ Tw' OR Nst hc NSt'c Foo _LL

ta) {a; _bl

.06220 569.9 .000267 I.O0

._ ._5_a2 _r_.2 .OO06ZT 7._9

12.C ._810 56a._ .000%3_ 1.60
_., .96%_3 57_,2 .001152 _.2_

.P .99_7_ 60_.5 ._01733

-5.C .95982 572.5 .hOodoO _._

.IC [.I32_20, 628._ .002202 .00a'g .002_2 10.33

-12.C .9_,656 q66.9 .000272 .96

12., .95938 569.9 .00030_ .71

-t2.t ._S712 566,:, ,000756 1,0_

i2.c .'_ll, S %_.0 .000357 .85

_.: 1.C12_7 _:4.' .0017_1 8.35
2.0 ._q7[? 617.9 .001690 6. I0

7o< ._R_I_ 596.5 .001290 ,00237 .00126_ _.05

3.2 .9_856 592.2 °001349 5.3B

6.[ ._oe s7_.2 .00_370 4._5

l.C .O_S_ s_2._ .000]_7 .OOC_ .00020_ .67

2.0 ._7917 5_C.9 .000357 .00C61 .000325 1.26

3._ ._v3,,8 5_0.9 .00e55_ 2._

.(" .Q7574 STT,_ .000_61 .0CI_'> .000261 1.11

.o .9627_, 5vZ.2 .000,,21 1.52

.c ._606,_ sr4._ .00c?6R 3.00

.c .97366 575.9 .000581 .co]o_ .0005_I 2.22

.97_30 5_0.? .000432 .o_r_ .000_3 1.69

.c .9,,78_ 57_._ .OOO_O5 .Pno_,, .0o03_5 1.90

12.C .9_79_ 55_.2 .000_7_ 1.13

.o .970]¢ 575.0 .ono_7_ .On_,6_ .000_61

-[2.0 ._31_ S67._ .000565

-12,0 .96851 572.2 .00046_ 2.26

-_.2 °9b220 57_.% .000666 2,8_

%)u .9_]07 570.2 )0002_7

_.l', e977_3 58_o_ .0008_ e00162 .O00S6_ 3.61

_.CI .9R702 _96.2 .0Ol_Og .O_?_& .00151_ 5,28

-_.f .96RW7 qql°2 °0009_4 ,0Cl16:7 .000_90 _,02

-3.0 .965_2 %PB.t .000929

-[2°0 .96276 572.5 .00054_, 2.13

-12.E' .�bl(! 7 572.% .C00485 ,OrDer2 .000_0

-12.,7, ,9%712 56S. c) ,000_16 2cO0

-11.,', .06276 g_o_ )0002q5 I.13

-2.5 .O8082 5ROo' ,000256 1.20

I.31-2,5 .'_SSZ! 568.' .00036_

-P.5 .q_6nc _6_.2 .oO0_6a

1.8r

-2,5 .9_?2m 572.q .000554 ?.00

-2.% .9_7_,q %71.q .O0062_ .C_R_20 .OOOb_O 2.27

-_._ °95261 5b�.q )000560 ltCll7 ,_00624

-2.5 .o_471 %2._ .onn_z# .ocer_ .onO_lS 2.?_

-2.5 .05_18 r66.o .OO05_ 2.2_

1E,55 90 )_)f,897 570,2 .00016_

_.55 90 .°?066 572.q .00_2_6

_.[ .96897 583.' ,O01ZIO ,00229 .0012_I _.45

_.: .95600 _7£,) .00_173 ,91_217 .00]157 _.07

6.p °9b_46 _7R.9 .OOO�Sl 3.&7

2.[: ._S251 5_,)._ .O00_O0 1.88

8.? .95a!_ 56b._ .0003_? 1.23

_._ .97800 581.9 .oooaoo 1.63

t.o0_,* 61_._ .0028_7 .0n53_ .o_2s58

1.On_',l _zS.; .003i9] .006i5 ,O03Z_g

._71 _17.P .003_It, .cotb_ .002975

t.01o]', _.' .00;'95_ .0003_ .002_7

1.01579 631.2 .0_7670

.9717o 5_7.5 .o0_76_

]P.5' o

6._' c

<' ." _ o

t .f,% o

h

(b)

.nonsl

,000%o

,OOIgr

.O0101

.0021_

.ooo_

.OOn92

.OO_I_

.00131

.00051

.00057

.o0048

,00067

*OC,_I 7

,002_2

.00253

,0020-7

.0003_

.0006 T

.00123

.000_o

.00o7_

.00130

.o01_ _,

.00109

.00o_£

.0oo7(_

,oon_9

.OO0_c

.00056

.00106

.O00_B

.O0_2"*

.00050

,00159

.0026_

.00177

.0017 z,

.o0102

.00091

.O00?B

.OO0_

,000_,8

.oon68

,oo087

.OO0_8

.OOlO_

.0011_

.nOlO5

.00_9

.OOIO6

.OOlr)3

.0oo_I

.O00_B

.000_9

.00197
,00227

.00220

.00o75

.O00?2

.00%5

.0007'_

.00102

.o010_

.O0_6b

.0053_

• 00561

.00_9[

.00_2

.O0_Iz

.0055_

.006_0

.n0778

.00_t

.no279

.23

.2.

.53

.61

.6_

,71

.TO

.=g

.36

aThellnOCOUple locations for which z and/or _ stations are provided are for modets; x and y slations for these models are

measured lrom model origins

b h measured tn Btu_ft2-_ec-°11_
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TABLE V - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 INCHES - Continued

10. 2.8-1nch-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream, Offset 45 °

(_ M = 2.65; R - 3.85 x 106

Te

x, In y, lm z, in. _, deg Tt Tw' OR h NSt

2.0 .0 .96010 597.9 .00264 .000336

12.0 *0 .96283 598°9 .00247 *S00351

20.5 .0 *96611 603.5 .00309 *000_40

28.0 t2.C .95135 600.2 *00448 *000637

2R.0 4.0 .96338 613.9 .00_75 .000_]8

2_.0 .0 *98579 63?.9 *00989 *S00838

20.5 -5*0 .96611 601.9 *00273 ,000381

24.5 -5o0 .97048 607*9 *00328 .000467

30.0 o0 1.03279 682.8 .01019 *00145(

31.0 12.0 .948_2 593*2 *00320 *000495

3_.0 .q .96010 600.9 .003|8 ,000452

2.0 -I2.h .99627 596.9 *00287 .000408

2.0 12.0 .96283 603,2 *00291 *000397

12.0 -12.0 ,99791 597.8 .00304 *000439

12.0 12.0 .99737 599.9 .00294 *000361

30.0 1o0 1.02131 667.5 *00946 .001346

31.0 2.c 1.01147 699.9 ,00915 ,001302

32.0 2.0 1.00163 653.5 ,00882 .001255

32.0 3,_ .98633 632.9 *00677 *000963

32*0 6.0 .95081 600.2 ,00491 .000642

34°0 1.0 .96228 610.2 .00426 .000606

3_.0 2.0 .97_85 623.9 .00631 .000898

34.0 3*Q *96775 617.9 .0_6_6 *000888

36.0 .0 .92840 997.2 .00591 .000fi41

38.0 .O .91299 981°2 .0056_ .000802

_4.0 12.0 .952_9 602._ *00496 °000706

_2.0 .0 °91_7_ 977.2 *00425 .000609

44.0 .0 *92789 _83*2 *00378 *000598

_8.0 .0 .93168 982.5 ,00324 .00046[

52.0 °C .92020 974.9 .00311 .0004_2

52*0 12.0 °94192 589.5 .00331 *000_71

55.0 .0 .92239 976.2 *00320 .000459

58.0 .0 *93878 587._ ,00331 .000471

58o_ 12.0 °96392 600*9 .00280 .000398

58.0 -12._ °93660 585.9 ,00317 .000451

44.0 -12.0 °93933 591*5 .00409 *00058_

36°0 -8.0 .93059 589.2 °00510 .000726

36,_ -3,9 ,92840 977.2 *00181 ,000258

34._ -3,_ .99682 619.2 .00687 *000977

32.0 -3.0 .97649 63L.9 .00797 *001134

30.0 -3._ .97640 625.5 .00661 *000940

28.0 -3.0 .97[03 617.5 *00546 *000777

34°0 -12.0 .93660 588.2 .00362 .000515

32.0 -[2.0 .95135 596.9 *00358 *000_09

30°0 -12.0 *99846 600.5 .00333 .000474

19.0 -1_._ *97048 604.9 *00271 *000386

17*5 -11.0 .96502 601.5 .00274 .000390

15.5 -2.5 °978[3 611.2 ,00263 *000_74

16.9 -2.5 .99394 593.9 .00265 *000977

17.5 -2._ .99409 994.2 .00284 *000_04

18.5 -2._ .98524 h12.2 .00295 *000363

I9.5 -2._ .96283 599.9 *0028Z .000401

2_.5 -2._ .96065 600.2 .00289 *000411

21.9 -2.5 .96338 601._ *00290 .000413

22.% -2._ .96398 601.9 *00306 *000_39

23.5 -2.5 .96718 605.5 .00327 .00_465

24.5 -2.5 .93799 616.2 .00367 .000922

10.55 90 195026 988.2 .00277 *00039_

6.95 90 ,99682 594,9 *00_|9 .000494

_,55 90 ,95190 590.9 .00301 *OOO_2B

2.55 90 .94842 588*6 *00279 *000397

]0.55 t80 1.02787 629*9 .00078 ,000111

8*55 180 1.02076 626*9 *00109 *000159

6.55 180 1.00710 612.5 .00048 *000068

4.55 180 .99180 604.2 .00060 *000089

3.55 180 .98961 604.2 .00067 .000099

2.55 180 .96338 588.9 *00078 .000111

1.95 180 .96_98 591._ °00106 *000193

1.05 180 .9_299 58&.2 *00]0_ .000142

34.0 -l.0 .97267 607.5 .00328 °000467

34°0 t+*0 .96_47 61].9 *00520 .000740

34*0 5.0 .94206 598._ .00_5_ *00064_

_4.0 6.C ,84698 604.2 .000+79 .00068]

36.C 6°0 .93988 596.9 .0ea_0 .000626

38.0 1.0 *91966 579.2 .0Ct. ll .000585

3R.C 2.0 .93933 587.2 .00328 .000_64

_4=0 8.C .95026 995.2 .00353 .000502

_4.0 6,0

_4.0 2.0

_4.0 1.0

.92621 676.5 .00260

.92457 574.2 °002_8

.92348 581.2 .00308

.91802 575.2 .00366

10.55 0 1.00437 662.9 .01142

8.55 0 1.00218 667.5 ,01313

6.55 0 1.00000 676.2 .01663

4,55 0 1.00874 684.2 .01472

_.55 0 .99672 672°2 .01554

2.55 0 .99016 664.5 .01194

1.55 0 .97_89 644*_ .008_]

l.e5 0 *97267 65l. _ .00_

J0*5_ 46 .98_87 _37.9 .OOH_9

6._5 49 *o8087 631.'. .01_92

_o55 _5 .98360 639.2 *01192

_.5_ 45 .98305 650.9 .00975

0 statlons are providedaThermocoupte tocatin,s for which z and/or

measured /tom model origins¸

b h measured in Btu/ft2-sec-OR

h h

hc NSt, c _
(b)

*01067 .001518

.00304 .000433

.00402 .000572

.00651 .000926

.00623 .000886

,00975 .000818

.00589 .000838

.00474 .000674

*00379 .000539

*00325 .000462

.00309 .000_40

.00318 .000452

*00699 *00099_

.00810 .001152

*00662 .000942

.00361 ,00051_

.00234 .000333

.00250 .000396

*00256 *000364

*00286 *000407

.00292 .000_15

*00300 .0_0_27

.00319 .000454

.00119 .000169

.O004b .000065

,00055 .000078

*00332 .000_72

.005_3 .000773

*00a01 *000571

.0C_8, .0006_9

,00387 .00O951

.81

.71

.000370 .00258 .000367

*000353 .00235 .000334

.00043_ .00319 ,0004_

.000521 .00_25 .000462

.00]629 .6_

.001868 .01310 °001864 °79

.002356 .01668 °002373 1.00

.00209_ .01_92 °002123 .89

.00221t .01574 .002239 .9_

.001699 .01234 °001755 .72

°001197 .00779 .eOllOR .51

.001202 .51

°001236 .0_945 *0013h4 o6_

.00155_ .0ll_ .oo1633 .86

.001696 .91215 .001729 [ ,q_

.001383 ,01084 *0015_ I .Tf

are for models; x and y stations [or these models _re
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TABLE V.- HEAT-TRANSFER MEASUREMENTS FOR

[O.

VARIOUS PROTUBERANCE SHAPES; 5 _ 6.00 I9_CHES - Continued

2.8-[nch-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameter_ Upstream. Offset 45 ° - Continued

2.0 .C

12.0 .0

2O.5 .0

28.0 12.0

28.0 .0

20.5 -5.0

2_.5 -_.0

30.0 .0

31.0 12.0

3_.0 .0

2.0 -12.0

2.0 12.0

12.0 -12.0

IZ.O 12.0

30.0 l.c

31.C 2.0

32,0 2,0

32.0 3.0

32.0 6.0

34.0 t.C

34.0 Z.O

3'..0 3.0

96.0 .0

98.n .0

44.0 12.0

42.0 .0

48.@ .0

52.0 .C

52.C 12.0

55,0 .O

98.o .0

58.0 12.0

58.F' -12.0

_._.0 -12.¢

36.0 -8.0

31.. -9.0

34,0 -3.0

32.O -3.0

9C._7 -3.0

28.0 -9.0

3_.0 -12.0

92.0 -12.C

30.0 -12.C'

lq.O -I2.s

17.5 -ll.e

15.5 -z.5

16.5 -?.5

17.5 -2.5

IR.S -2.5

19.5 -2.5

2u,5 -2.5

21.5 -2.5

22.5 -2.5

29.5 -2.5

24.5 2.5

3_.r

3_.?

34.0

34.o

36,c

9B.o

_8,o

_a .o

44._

_,o

_} M • 2.65; R = 2.49 x 106

x, in. y,, .... in. [_ de, Te oR h c
h

,. T_- Tw' h NSt NSt,c _ i_ L

.96528 595.2 .00176 .000389 .90

.96473 594.5 .00180 .000398 .90

.96S59 599.5 .00_I .00053? ]._S

.95426 595.2 .00296 .000654 1.35

.96693 608.5 .0036? .000811 1.82

.98787 624.5 .00452 .000998 2.2_

996969 598.9 *00198 .000437 .95

.9713_ 602.5 *002&| .000532 1,10

_)03030 674.2 .00_25 .001602 .00769 .0016q9 5.61

,95205 591.2 *0023O *00050_ 1,i_

.95867 59_.5 *0023? .00052W .00225 .000_93 1.18

.96252 59_.2 *00203 .0004_8 .99

.9691_ 597.2 .0017_ *000_84 .87

.96087 593.2 *00200 .000_2 .90

.96032 592.2 t00178 .000393 .89

1.01928 659.5 *0070_ .001557 3.20

I¢OOBSI 65_.5 .00679 *001500 _.3_

.9988g 6a7.5 )00_67 )001_53 .00581 .00128_ 3.03

.985_7 625.5 ,00_62 ,001021 2.3Z

.95_26 59_95 ,00?97 .000656 I._7

.9_08_ 599.5 .0031_ .000659 .00291 .0005_5 1.51

.97555 618*2 .00426 *0009_1 .00_72 .001043 2.06

.96803 611._ .00_I_ .000912 .00_12 .000910 _.00

.g3222 592._ .OO&3_ .00095_ .00_31 .000952 2.16

.9156g 576.2 .00390 .0o0862 .00432 .00095_ 1.89

.95426 599.5 +00326 +000720 1.56

.91_69 571.9 .00929 .000727 .00362 .000800 1.59

.qZ6Tl 577.2 *00279 .0006|6 ._0780 .000519 1.29

.9_167 577.5 .0025_ .000557 *00255 .000559 1.22

.97055 570._ .002_5 .O005lg .00_34 .000517 l.l_

.9_3_4 585.Z .00242 .0005_§ I.[7

.9239_ 571.9 .0022_ .000486 .00218 .000_87 1.08

.9_0_8 583.9 *00250 .000552 1,20

,96528 596.5 ,00207 .00045T 1,00

.93q93 551.9 .00210 +000505

.94103 586.5 .00285 *000_30 1.36

1q5167 586.2 .00_51 ._007T5 _166

.95718 580.2 .00127 *O002BI

.956_6 611.2 .00_8_ 9001065 .C0489 .001071 2.3_

.97630 6Z_._ .00562 ,001241 .0057_ .001268 2.55

.97575 618.5 .0045_ .001003 .O_S& .00100_ _.18

*97520 616.2 .00385 .000850 1.85

.93883 583.5 .00257 .000572 I.16

.95261 591.9 .00255 _000563 .00257 .000568 i.I_

.95977 595.2 .00238 *000526 I.ii

.9718q 599.9 .00196 .000_93 .95

*96803 59?.2 .00196 *000_3_ .9_

.9S071 60_.5 .00197 1000a35 ,95

.95591 589.2 .00202 ,O00_b .99

.956_5 58g.9 .00203 ,OO04&fl 1.01

.98_87 609.9 .00179 .0003_5 ._7

.96_28 596.9 .0020? .000_57 .00185 .000_09 1.00

.96252 595.9 .00215 .000_75 .00210 .000_6_ I.Oa

.96638 599.5 .00225 .000497 .00230 .000508 1.10

.96473 599,2 ,0022@ .O0050a ,00_4 .000_95 1.11

.96638 599*_ *00263 .O0_S] .O02&B 10005_8 1.28

*97850 510.2 .0_267 .000590 1.50

.93665 577.2 .00236 .00052_

.94_5_ 5_2.? .002_ .000539

.93889 579.2 .002_i .00055_

.9_552 575.2 .00221 .000_88

.999a4 _07.2 .000_7 .O00_WB .00072 .000159

.98953 598.2 .00033 .000073

.98126 593+5 ,0003b .0000_0

.95236 595.5 .000_6 .oo01_2

.95812 581.9 .00o65 .0001_4

o96252 58_.5 .00077 .00017_

.95150 57_.2 .00069 .000152

.97299 601.9 .O02_b .0005@3 ,00251 .00055_ 1,35

.9_8 bo_.5 .003_2 .0007_5 .093S8 .000819 1.69

.9_765 59_.5 .00321 .O007Og .00283 .00062% 1.58

195040 599.2 .00]_9 .000771 .0035_ .000782 1.74

.94979 591.9 .00913 .O00_gl 1.55

.92285 _75.5 .00297 .000656 .00287 .00063_ 1._5

,9_1_8 %a_.2 .0023C ,O005CS 1,13

.ga�_5 590.9 .oe29% .ooo515 i.I_

.q2_36 573.0 .00192 .000_2_ .00192 .O00&2_ .g6

.g2781 571.5 .00181 .OOe&O0 .OblTO .000376 .9&

.92505 512.5 .O021g .00048_ .00222 .000_90 1.06

.91899 570.2 .00252 .000557 .tO?l? .000&79 1.25

.�gSO& _57.9 .00017 .0020_6

.99559 S58.5 .00951 .002167 °0¢9978 .002160

*995e& S66.8 .0127S .00_823 .0128_ .002S36

1.00165 66fl.8 .01187 .002622 *01209 .002471

.gA_Q7 659. _, .oIog7 .00242_ ,01113 .002_59

.gRIA1 6_9. _ .OOA41 .00185_ *OOA6g .001920

.9702_ 523.5 .00610 .0013_8 .00555 .001226

.9702_ _2_.5 ,005_8 .001211

.971R') 628.2 ._0722 .001595 .0OSOl .00176g

.971R9 6_a,_ .e08?l .001924 .00893 .001979

.gv&6, b_7.% .0088_ .001959 .D_9_O .002075

.97299 63a.g .00595 .001535

-i.0

6.o

(>.c_

I.¢

2.0

s.P

2..

10.55 90 .73

2.55 90 "_

8.59 180

6._ taO

_.55 IB_

3.55 i_0

2.55 1_0

1.0_ I_0

8.55 C ._2

6.55 c .9_

_.55 "_'

?._ _5 1 _

aToermocouple locations for which z and/or ¢ stations are I_rovided are for rhodels; x _r_d y stations for these models are

measured from model origins.

b h measared in Btu/ft9-sec-°B.



319

TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 • 6.00 INCHES - Continued

10. 2.8-Inch°Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream, Olfset 45 ° - Continued

(c) M = 2.65; R • 1.25 x 106

Te OR hc h h
x, in. y, in. z. in. _, deg Tt Tw' h Nst Nst'c _00 h_L

{a) (a) (b) Ib)

2,r .0 ,96Rva 59¢,5 ,00101 ,0004a6 ,@9

_2,_ ,C ,9698a 595,5 ,00100 .000442 1.C8

2_._ ,_ ,97203 601.5 ,00131 .00057R 1,3a

2_,7 12,_ ,Q5777 5q2,9 ,0O17l ,000755 1.69

2R.C a,O .97093 605.¢ ,00217 ,000958 2,19

28.¢ .C .9858a 617.5 ,00257 ,001133 2.62

2_,5 -%.o .q76q7 60a.5 .c0118 .000521 1.13

2a,b -5,0 .97313 600,9 ,00139 .000614 l,a6

T?.h .o 1.02571 666.8 *00465 *002053 .00507 .002239 5.00

31.C, 12.C ,95777 590,5 ,00124 ,ooo5a8 1,16

_a,c .C .96151 990.9 *00132 .000583 .00110 .0004_6 1.39

2.2 -12.¢ *96600 594.2 ,00106 .000468 .98

2.2 12.C .�?IhR 5q6.9 ,00097 *000428 °95

_2._ -12.0 ._6655 50_.2 .0010_ .000_59 .9_

12.C 12._ .96_ _92.5 .00091 .000402 .02

30.0 1.0 1.015g0 651.q *00433 .001912 _.bl

31._ 2.0 1.00493 6_5.5 *00396 .0017_9 _.26

32.C 2.0 .99451 635.2 *00370 *00163_ *00380 *001678 3.94

37.¢ _.o .98190 616,2 *00291 .001285 3.03

_2.? 6._ .95832 593.5 *00175 .00077_ 1.79

3&.01 ].0 *96161 _95.9 .00170 .000786 .00158 *000698 2.02

3&.C 2.t .96984 _07.9 .00242 .001069 .0ff269 .001188 2.37

34.c ?.C .9665_ _09.0 .0023_ .001033 .00228 ,001007 2.34

35.0 .0 .93968 989*9 .00252 .00111_ .00257 .001135 2.57

38._ .0 .922_8 535*2 *0022& .O009Bg 2._

%_.0 12.0 .959&2 595.2 *00182 .000804 1.77

a2*< .C *92159 570.9 *00179 .000790 1.75

_.C .0 .93200 $75.5 ,00096 .000_2_ *00097 .000_28 1.02

&8oC .C .94297 584.5 *00122 .000539 *00124 *0005&8 1.30

57.0 .0 .93365 575.fi .00127 .00056t .00126 .O00556 1.35

52.o ]2.0 .95065 388.2 .00133 .000587 1.32

s_.o .0 .2369_ _76.2 .OOlt7 .000517 *001|5 .000_08 1.19

5F_.C .Ci .95_9_ %88*2 .00]_4 *000636 |.&4

59._ 12.t .9725fl _97.0 ,00]08 *000477 1.06

5_.? -]2.0 .25119 _85.2 *00t15 .000508

a&.@ -12.C .94736 _85._ .001_9 .000658 i._0

36.0 -%._ .93690 _R2.2 ,00190 .0008_9 1.88

3h.c -3,0 .9_740 975.5 *00093 .000_Ii

3&.? -3.0 .95503 _01.9 .00296 .001307 .00300 .001325

_2._ -_.0 .97203 61_.2 .003_i *001506 *00352 .00153_

3;.C -3.0 .9_313 b10.2 .002_ .00_197 .00269 .00_1_0

-5°C .97751 b09.5 .00_21 .000976

-12.c .9_bl 583.2 *001_5 .ooo6ao

2.99

3.88

2.82

2B.o 2._3

]_.c t.51

32.0 -12.0 .95558 389.9 .00138 *000609 .00139 *0006]_ 1.39

3(?.C -]2.t .96216 99_.2 ,00]3_ *000587 1.28

I9°C -12.5 .9786l 601._ *OOlOl *0004_6 1.02

I_._ -II.? ,9731_ _9s,2 ,OO|Oa .000a59 1.02

15.5 _2.5 .98519 605,2 _00]02 .000450 .96

16.5 -2.' .96161 _90.5 .00097 .000428 1.04

I_.5 2.5 ,96301 _92.2 .OOlOl .000_6 1.06

le.5 -2.% .99561 611.2 ,00093 *000_20 1,02

lq.5 -2.5 .97093 599.5 .00123 .000543 i._

20.5 -2o5 .968]9 997.Q ,00136 .000601 .0012_ .0005&3 1.36

21._ -2.5 .97039 600.2 .00_0 .000574 .0_135 .000596 i._7

22.5 -2.5 .96874 998.2 .00123 .0005_I .OOl21 .000534 1.26

23._ -2.5 .9687& 999.5 ,O0_bl .000711 .00l_4 .000636 1._9

2_._ -2.% .9_026 _05.9 .001_7 .000_0 1.50

.9539& _6.2 *00145 .0006_0

.959'.2 _fl9.9 .00148 .00065_

.952R_ _85.q .00150 .000662

,944t7 _79.9 ,00130 .00057_

].017_ 617., *00037 .00016_

].00767 _lO._ *00015 ,000066

].00877 _|t.9 ,00020 .000080

.982_5 596.9 *00030 .000132

.97477 _9&.2 .000_7 °000208

,96929 _89.q .00035 .000155

.97_ _00.5 ,001_i .000623 .00i_9 .000658 I._0

,97093 _0_.2 *00199 .000079 .00224 .000989 2.t&

.95503 992*0 .00180 .000821 1.8_

.05777 59b.2 .00217 .00095fl .0021_ .000965 2.33

°95229 590.5 .00178 *000786 1.85

.93_00 57b,_ *00176 ,000777 ,00165 ,00O729 1.89

.9_Ba= 585.2 ,0012_ .000552 1.28

.95503 _fl9.2 ,0012_ *0005_8 1.2_

.93968 _l_.2 .00098 .000433 .00102 .000050 .98

.9_07_ 57_.5 ,000_7 .000_20 .00085 ,000380 .97

.9269_ '7_.' .n0_26 .00055b .00128 .000565 1.27

.92_1_, '7],0 ,00137 .000605 I._4

IC.5_ 0 .90_ _7°9 *00&27 °00276q .6_

8.5', 0 .gq_ 651._ .o070s .003113 .00703 .00310_ .?_

G°55 0 .@g725 _57.Q ,00_3] .00_70 .0_7 .003696 .87

_°_ _ .qg94_ 657._ .00762 .003_65 .00789 .003_86 .?g

2°_& 0 .9775I 6_b.5 .00&15 .00227_* .O_3R .002376 ._4

].55 0 .9_710 6|Io9 .00349 .001541 .0029_ °001298 °%6

1.05 0 .96929 610.9 ,00309 .001365 .32

10.55 45 *97697 626.9 .00_06 .002146 .00529 .002336 .66

6.55 45 .97532 627.2 *00557 *002460 .005_ .0025_2 .76

a.55 45 .97477 b28._ .00562 .0026fl2 .00612 .002703 .7_

2.55 _5 ,27093 618.9 .00&50 *001987 °00505 .0022_0 ._1

3'_.C (,,3

3,.C 5.0

3_.0 6.0

36.0 6.0

38.e 1.0

38,0 2.0

(,_,.C 8.0

_ ,,. '2 2.0

_'..0 I .o

5,55 90 ._

a.55 90 .66

2.5_ 9O

_._5 1RO .OOO39 .O001V2

3.55 180

1.55 ]8O

1.C5 180

aThermocoupie locations for which z and/or _ stations are provided are for models; x and y StaU0SS for lhese models are

rneasured from model origins.

h h measured in B u' 2-sec-OR.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 INCHES - Continued

1O. 2.8-Inch Diameler Instrumented Cylinder and Dummy CyLinder 32 Diameters Upstream, Offset 45 ° - Continued

(d) M = 3.50; R - 3.95 x 106

To _ h
x, in. y, in. z, in. _, deg _ hc Nst'c _LL

(al (a) tb)

2.0 .o 1.00

12.O .0 1.01

20.5 .0 1.32

28.0 12.0 1.81

28,0 _,o 2.39

Z8.0 .0 2.78

20.5 -5.0 1.13

Z6.5 -5.0 1.59

30.0 ._ .00737 °001499 6.36

31.0 12.0 1,25

34.0 .0 1.60

2.0 -12°0 .9_

2.0 12.0 .B7

12.0 -I2.to .91

12.0 ]2.0 .913

30.0 {.O _.35

31.0 2.0 6.67

32.0 2.0 .O0_vl .001310 _ .59

92.0 3.0 3.20

32.0 6.0 1.88

34.0 1.0 .On_]_ .onoeo_ 2.59

34._ 2.0 Z.85

34.0 3.0 .00451 °000881 2.89

36.0 .'3 .CC3 v& .000730o 2.36

38.0 .C .0_357 .000_97 2.11

_,0 12.o 2.00

4,2.0 .0 .00273 .000533 1.57

_6.0 .to .0n2o5 .oon,oo 1.3_

48.0 .0 .0_192 .000375 1.2'_

52.0 .to .00176 .00034_ 1.13

52.0 12.0 1.33

55.C .to ._0182 .090355 ].22

_8.0 .c 1.28

t,B.O 12.C 1,17

58.0 -12.0

_,&.o -12.C 1.61

36.0 -g._ 2.16

36._ -9.0

34.0 -3.C .00593 .OOllbB 3.97

32.0 -_.C .0_r73 I • Oto ] Z1205 6.62

3000 --3.to .00_95 .000967 3.23

2R. 0 --_.O 2.65

3t*. @ --12.C 1.6_

32.0 -12.C ._7_6 .oon_so 1._9

3C,0 -12.C 1,57

19.0 -12.5 .97

17.5 -11.o .q5

1¢_.5 -2.5 .92

16.5 -2.5 [.02

17.5 -2._ _.t'3

I8.5 .2.5 .98

1_.5 -2.5 1.02

2_. _' -2.'_ .0_176 .oon3.L, 1.15
21.5 -2.5 .0019_ .00_3_5 1.22

22.5 -2.5 .oO;O _ • OnO_. 1.36

2_._ -2._ .C072_. .00063_ ] .62

2L.5 -2.5 ]°8'_
IC.55 oo ].22

6._5 90 1.12

_.5_ 90 I .O _

2.55 90 I.S_

_0.55 180

8,55 180

6.55 180

_.55 180

9.55 180

2.55 1_0

1.05 l_o

Tw, o R h NSt

.95562 582.9 .00157 .0003_7

• 9528_ _81.2 .00157 .00030_

• 95506 585.9 .00205 .000600

.9_06_ 58&.5 .009_3 .0006_1

.9_619 598.2 .00997 .000T75

.9900_ 608.5 .00_0 .000899

°9583_ 585.5 .00195 .000962

.95839 590.2 .00235 .000659

1.022_5 67_._ .00676 .o01_?o

.9_787 572.2 .00237 .000_69

.9_231 _80.2 .002_6 .000680

.952R_ _9.9 .00153 .000299

• 95895 585.9 .00163 .0003t_

.g_B96 578.9 .00151 .0002_

.96674 578.9 .00168 .0003_8

1.01664 657.9 .00705 .0013_7

l.toOg_3 668.2 °00938 .001_1

1.00_43 650.2 .006_2 .00125_

• 97725 620.5 .00512 .001000

.996_0 580o.9 .00318 .0006_I

.95673 %_q.2 .00402 .0007_5

.96949 620.9 .00_56 .O00890

• 95506 603.9 .00_68 .00091_

• 92511 577.2 .003_6 .000715

.99126 559.9 .00329 .OOOb_2

.9_341 58B.5 .00S59 .0007_I

.88961 5_8.2 .002_6 .000676

.89793 [_5].2 .00205 .000_00

.90736 557.2 .00191 .000373

.9010& 550.2 .00128 .00031,8

.93232 573.9 .00237 .000663

.90fi_9 559.<' .0018_ .O00_Sq

.92178 566.5 .001_9 .O003g_

• 95673 586.2 .00199 .0003_

.92_66 569.5 .O02]F ,0_0_3

.91679 566,5 .0026_ .000519

• SqS_q 565.9 .009_9 .000662

• 93620 579.2 .0016a .00032_

.9_3_3 596.2 .00592 .0011_6

• 95360 _[2.2 .007_2 .0to1390

.9_861 59q.2 .00500 .00092_

.95063 503.9 .0039fl .000727

.9n68o 559.2 .00256 ._0050o

.92010 _£7.2 .002_6 .0004_

• 992fl8 5_.q .00251 .OOto_gD

.96061 585.9 .0015_ .OtoOBt]

.95506 5R2.5 .00157 °0003_7

• 96727 500.2 .001t_7 .0002_7

.9_286 575.2 .001_5 .000285

.9_361 575.5 .00159 .000310

.97_&8 5q3.9 .0014(2 .00027_

.9_229 501o5 .001_1 .O0091&

.95063 5R2.5 .00182 .000355

.95617 _5.9 .001_3 .000997

.95673 5R7.5 .00206 .000_02

.95_9_ 50119 .002_5 .000_59

.969_9 600.2 .002_I .00to510

.91_57 56%2 .00_6 .0C0832

• 92622 57_._ *00391 .00076_

.92067 571.2 .003_8 .OOOT|q

.92123 5_9.9 .003(_8 1000Tlq

.9_B61 568.5 .000_9 .00009_

.9_066 565.2 .00058 ,000113

.92234 5_3.2 .00_51 .00010_

.92511 556.9 °OtoCSI .OOOl_to

• 92955 558.9 .00056 .000105

.911eo 6_.9 .nO06_ .ooot_

.9_232 566.2 .Oe08B .000_2

.915_B 553._ .00o_7 .oooi_e

._730 _a_.S .002_5 .0OO_17

.%617 :%.2 .00_54 .000_,91

.96896 501.9 .00_76 .O00_t_

._5n63 '/;9.? .0066_ ._o0_0_

.95340 597.2 .0040_ .OOto7_

• 91512 '6_.2 .00258 .oOtoS_

.9217_ ',fT.2 .002_C .000o'_9

.9%229 5_9.2 .0_2_I .0005_

.93676 _5.2 .00221 .000_*_2

• 92178 561.9 .00162 .000316

.898_8 '4%5 .Onl_8 .o_OR,"

• 95671 665.5 .016_& .C02820

o9_!_9_ t6a.B *D]_]5 .002763

.9_770 679.fl ._16_5 °003212

._TVS _S2._ .01720 .0033_

3t_.n -1.c

36.0 6.3

s6.o _.c

3a.2 I .c

_R.2 ?.?

t ._ ?

i-,

,_ _r r

.0OebZ .000119

.00o_ _ .00ooo92

.oo2_,_ ._00516 3.77

.O0_S _ .000_9 2.23

.0_5_ .OOto_8_ 2.31

.0_7 =¸ .OCO_?_ 2.52

2.2O

.30261 .000_i0 1.64

i.55

1.66

.00262 .000_7_ 1.20

.01_to'+ o0027'.2 .'_

.31_52 .0n3220 _.!2

.01_¢ .Oto_e19 1.17

.Olaf' .0_256P ._7

aThetn,ocouple locations [or '*'hich z

measured from modeE ol i_ins,

b h measured in Btuft 2-se('-oR_

and/or _ slations are provided ;_1_ tol ntodr,s; x _nd y stations for these models are
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321

-4-
04
0
OJ
I

x, in.

2,n
12.o

2o.5

28,o

28.0

2fl.0

20.5

24.5

3O.0

31.0

3_ .,2

2.0

2,0
12.0

12.0

30.0

31.0

32.0

32.0

32.0

34.C

34,0

34•0

36•0

38.0

44•3

1,2.0

_4.0

_8.0

52.0

52.0

55.0

5a.o

58.0

58.0

44.0

36,C

36.0

32.O

3e.o

28.0

34.r'

32,0

30.0

19.0

17•5

15•5

16,5

17.5

18.5

19.5

2F.5

21.5

22.5
23.5

2_.5

34.0

3_.C

31..0

3'*•0

56.n

38.0

3B._

_4.P

TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 I_qCHES - Continued

10. 2.8-Inch-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream, Offset 45 ° - Continued

(e) M = 3.51; E = 2,78 x 106

I Te h h

y, in. z, in. _ _, deg _ Tw, OR h Nst he NSt, c h_° _LL

.0 .96328 583.9 .00099 .000275 •80

• o ,96217 582°5 ,00099 ,000275 ,89

,0 ,96328 586.9 .00146 ,000406 1.21

I2.0 .9&882 583.5 .00Z38 °000662 1,58

_.o °95&94 598,5 *00288 .000801 2.27

,0 ,97663 606,2 °00303 ,000843 2.35

-5.0 °96829 587,9 .00131 ,000366 1.09

-5.0 .96551 589.5 °00175 ,000487 l.al

,0 1,02614 666,8 .00511 .001_21 ,00565 ,001571 e.12

12.0 .94659 577,5 *00166 ,000462 1•19

.0 ,95049 580°2 °00174 .00048& 1,_0

-12.0 ,96050 5Bt,9 .00119 ,000331 .9_

12,0 .96718 587,9 .00126 .0003_0 .95

-12.0 ,95772 579.9 ,00119 *000331 .92

12.0 .95605 580,9 *00115 .000320 .86

I.O 1°02002 657,5 .0048t .001358 3,91

2.0 1,01168 645,9 ,00521 o001_49 4.10

2.C I,00667 6_0.2 ,00493 °001371 ,0e514 •001_29 4,01

3.C .98164 615.9 .00373 .001037 2,89

6,0 .94_37 580°9 ,n0256 °000656 1.77

1•0 ,96161 595.9 ,00286 ,000795 ,00295 .000820 2•36

2.0 ,9727_ 607,2 •00345 ,000959 .00388 .001079 2,76

3,0 ,96106 597.9 ,00519 ,000887 ,00304 •000845 2.36

,0 ,93329 576.5 ,00276 .000767 .00283 ,000787 2,29

,o .91099 560.9 ,00245 ,000681 .00273 .000759 2*02

12,0 .94993 586.2 ,0026_ .0007_ 1.73

,0 ,89987 549,9 ,00188 °000523 °00216 ,000601 1,55

• 0 ,90988 553°9 °00164 .000_56 .0016_ .000456 1.31

,0 .92045 559.2 .00133 ,000370 .0013_ ,000373 1.10

.0 ,91266 554,9 ,00121 ,000336 .00120 .00033_ .95

12.0 .96t03 570,2 ,00167 ,00046a 1.09

.0 ,91823 558,$ .00133 ,000370 .00131 .00036_ 1.03

,0 .93547 569,5 .OOl3i ,00036& 1.0_

12.C °96718 587,9 ,00137 ,000381 .90

-12.0 .935_7 570.5 .00169 .000470

-12.0 .92490 566.2 .00199 .000559 1.67

-8•0 °90098 555.2 .00249 °000692 2.02

-3.0 .9_48 572°5 .00125 .0003_8

-3.0 .9_714 590.2 •00422 •001173 .00423 .001176 9•55

-3.0 .95661 606.9 •OOA81 .001338 .00&99 °001588 A.O_

-_.0 .98160 595.2 .00371 .001052 .0_366 •0_]_]8 3.07

-3.0 .95828 592.9 •00277 .000770 2.29

-12,0 .91633 559.2 .00183 •000509 1._4

-12.0 *92768 567.2 .00180 .000501 .00180 .000501 1.50

-12.0 .93936 574°2 °0_177 *000_92 l._

-12.5 .96996 587.2 °00102 .000284 o81

-ii.0 °96_39 283.9 °00118 .000328 °98

-2.5 °97663 591°2 *00[00 .000278 .81

-2.5 •95327 276.9 .00099 .000275 .80

-2.5 •9538_ 577°5 ,00101 .000281 o85

T2.5 .90553 596.2 .00097 .000270 .80

-2.5 .96273 585.2 °00127 .0009_ I._5

-2.5 .96050 58a.2 °00131 ,00036_ °0012_ .000850 1.09

-2.5 196551 587.2 .001_4 *000_28 •_0158 .000_39 1.2*.

-2.5 .96498 587,9 .00147 ,000409 °0014_ .o00&o_ 1.2_

-2.5 .96662 59t.6 .00152 ,000423 .0013fl .000884 1.22

-2.5 .97663 507°2 .00177 .000492 1,45

I_.55 90 .92657 269°5 .00296 .0008_3 I.CII

6.56 9_ °93603 57&.9 .00280 .000779 .96

4*55 90 °93046 571.2 °00277 •000770 .95

2.56 90 °99046 572.2 °00238 .000662 .82

IC.5_ 180 • 97997 585*5 .0012_ .000345

8°56 180 •97&_i 581.9 .00029 .000_81

6.56 ]80 °957t6 570.9 °00028 •000078

3°55 180 .96106 27_°2 ,00032 °000089

2.55 180 °93992 563.2 °00041 .00011_

1.55 180 •9510_ 572.5 °00062 .000172

1.05 180 .93769 563.5 °0005_ °000150

-i•0 °98602 584o2 °00187 .000220 .00189 .000526 1.67

4.0 .96384 595•2 .00259 .000720 .00262 °000729 2.04

5°0 .95599 591.2 *00274 .000762 .002_9 .000692 2.08

6.0 .95716 597.9 .00323 °000898 o00_35 .000_32 2._8

6*0 °92883 294.9 *00290 .000806 2.18

1.0 °92434 562•2 .00180 *000201 .00183 *00050_ 1.49

2.0 ,93158 568.2 .00156 *000_34 1.21

8.0 ,95983 587°9 .00205 *000570 1.3 z

6.0 .9&&93 27_.5 o001W7 .000409 .0_169 .000470 ]°_7

4.0 .93_91 565.5 °00101 .000281 .0_100 .0_02_g .75

2oC .92601 562.2 .00118 .000328 .00132 .000327 .97

]°e .91,9q 55_.2 .0013_ .000370 1.07

10o55 _ .97163 663._ °01138 .00_]65 .92

R•56 _ .99_32 664.2 .01_75 .002989 .01068 •002w_2 .87

6.55 0 o991_9 67_.2 .01269 *_03629 ._1275 .0038&6 1.0_

4.55 0 .99833 673._ °_127_ .003243 .01_37 .0s3718 1.07

3°55 o •98219 652.2 .00992 .002750 .0]_]0 ._02_0_ .fi]

2,55 0 .97061 62_.9 ,00653 ,001816 .00643 .oo1_n ._

1.55 o .95883 601.% o00_86 .001073 ,0n31_ .O00_R& .3i

1._5 0 .96217 6_Io5 *O0_4& .000957 .2p

]0.52 45 .96662 638.q •01_95 .0_304_ ._1213 .00337_ I.i_

fi.85 65 o969_ 686.9 °00973 .002706 o_Qo I ._02761 [,C?

_-55 _5 .97385 6_3.5 *0!"93 °002789 .o1111 .On_n_9 1.06

2.55 _*_ •97385 6_3.2 .0057_ .001596 .6]

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for these models are

measured from model origins.

b h measured in Btu/'ft2-sec-OR.
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TAttLE "_ - IlEAl I }CANSFER MEASUHEME.NTS FO}{ VAHIOI_S P}¢(_l IIICEltANCE S}tA['E:_; = 6¢K, I,NCtJ_.S ( _,r_t;i;_{_

tO _ []]_.:_ I_l._Jlt_ tl,r [ll_llu_J_J_'ci Cvhl_dt'_ ¸ ai_d I)unl_lly {:_tlr,,it,_ ¸ 3.2 Ibi_111, t_x:_ E _,_tE_l/, _ffs_r 45,' (:,,r/1]ru;, d

(f) M = 3.51; t_ _ 1._9 x Ir) h

b _: :l/,a_,ll,,d trl _t,_ tt _ '_, "R
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TABI,E V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 INCHES - Cnnllnued

10. 2.f-Inch Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream, O[Iset 45 ° - Continued

(g) M = 4.44; R = 4.58 x 106

x, in.

aThermorouple locations for which z and/or _ stations are provided air foi models; x and y stations Ior these models are
measured fram model origins.

b h measured in Btu'ItS-sec-OR
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PHOTUBERANCE SHAPES; 6 = 6.00 INCHES - Continued

10. 2.8-1nch-Diameter {nstrumented Cylinder and D_mmy Cylinder 3.2 Diameters Upstream, O_fset 45 ° - Continued

(h) M = 4.44; R = 3.23 x 106

Te o R
x, in. y, in. z, In. _, deg T[ Tw' h

2.0 .0

[2.0 .C

20.5 .O

28.0 12.0

28.0 a.O

28o0 .0

2G._ -5.0

31.0 I2.0

34.0 o0

2.0 -12.0

2.<3 12.0

12.0 ~12.0

12.0 12.0

31.0 2.O

32.O 2.O

32°O 3.O

32.O 6.O

3_._ 1.0

3_.0 2.O

34.0 3.O

36.0 *0

38.O .0

_.0 ]2.0

_.0 .0

_4°0 o0

_8.0 .0

5Z.O .0

52.C 12.0

_5,0 .0

58.O 12.0

58._ _12.0

_4°D -12.0

36.O -8._

_6.0 -_.0

3_.0 -3.C ¸

3O.O -3.O

28,O -_.0

3_o0 -12.0

30.0 _12.¢

19.0 -I_._

IT.5 _II.O

15,5 -Z._

16,5 -2.%

17.5 -2.5

2a,5 -2.5

21.5 -2.5

Z2,5 -2.5

23,5 -2.5

2_.6 -2,5

3_,.3 5,C

36,C 6.0

38._ i .c

38.o 2.c'

_,_,, _ 6.o

_.a.o a.c

;,_,. :_ t.c

Nst hc NStc

.96679 575.2 *00077 *000275 1,31

,96566 5T4.5 .O00Sl .000_69 t.09

,97073 581.5 *00124 *000443 2,_4

.9_765 570.5 .00245 *000874 2,75

.95272 579.5 *00295 _00105_ 5,09

.98198 592,9 ,00296 ,001056 &,70

.97579 58_.5 *00109 ,000_89 _,06

.97298 583.2 ,0012_ ,000_9 2,_0

1.0_039 649.5 .00635 .002_66 .00687 .OOZ_ 11.55

,94428 569.5 *0015_ *000599 2.10

• 9577B 572.5 *001_2 *000507 2.69

.9_45_ 573.5 *00064 *000228 1._9

.96679 576.2 .00094 ,000_5 1.25

,962_9 571.9 *00062 ,000_2_ 1,27

.95_97 569.2 e00095 ,000_9 i,27

7,S2

9.77

1.02645 6_5.5 .O05Z_ .O018TO

1.01969 625,2 .00557 .00198B

Io01665 622.5 °00556 .001913 *00561 .002002 S.79

°9842_ 597.5 o003_4 o001192 _.30

.9_202 567.9 *0O]87 .00O667 2.SB

.9690_ 586,2 .003O5 .OO1O88 .00_24 .0011_6 6.55
,9?579 595.2 o00_80 .001556 .00413 .001474 6.O3

,9662_ 585*9 oO0_ll .001110 .OO272 .000971 5.65

.9_28 567.9 .0O2O7 o0007_9 .OO212 .O0O757 _._?

.92_52 55?,9 .0O179 .0006_9 5,14

.9_9_ 575.2 .&02_6 .OODB78 2o_0

• 9_I07 5_5.5 ._01_ .O0O51O 2.27

.91839 5_9°5 .00117 o000_16 .0_I_7 .000_18
• 92739 553.5 .OO1O3 .OOO368 .0010_ .000_75 1.81

.91670 5_6.2 .00O99 • OOO353 .OO497 .000346 1.80

.9_596 565.9 .00147 .OOO525 1.75

.9223_ 5_9.5 .0OO99 .OOO353 .0_096 .OOO343 1.71

.9_I_6 _6_._ .0_I0] .OOO36O 1.5_

.97185 579.5 *0012_ .000_43 1.48

.93583 _60.2 .00139 .000_96

• 92176 551°5 .001_0 °00_500 2.86

.90319 5_1.2 .O0163 .00058_ 3.33

,_4878 566.5 .00n99 .00035_

.9_]_6 571.5 .O0379 .001_5_ .n_TZ .OO1328 5.89

.95T78 589*9 ,00_4_ ,00_584 ._61 ._1645 _.7l

.95553 58O.5 .0n376 .0013_2 ._7_ ._0133_ 6.8_

,96O6O 578.5 ,00242 .00086_ _.57

.91557 5_8.5 .00131 .000_67 2.62

.9296_ 556.9 .OO129 .000_60 ._13_ .00046_ 2.63

.9_090 1 563.9 .0o128 .000_57 2.6_

.97_67 I 579._ .0oo59 .0oo211 ].2O

.968_8 575.5 .00_7l .0002_ i._5

.98o3o 5_z.9 .OOO76 .00_771 i._3

.95722 569.z .0OO65 .00023_ 1.27

.9589_ 57_.2 .ooo63 .000_25 1.03

.9_212 59_.2 .000_5 .00026a 1.50

.96791 577._ .0_0_7 ,000_6 1.76

.9_8_6 577.9 .OO125 .000_6 .0_I18 .ono_21 2.o5

.q735_ 581.2 .0O1O6 .ooo_?a .00126 .9_0_5_ 1.7_

.972_2 583.5 .00118 .ooo_l ._Iii .ooo396 z.31

.97527 5a_.2 .0_13_ .00_7_ ._12_ ._n_2_ _._

,98592 59_.5 .00]_3 .oo05to _.70

6.55 _ .9_03_ 566.5 .o_31b °_0112_

_.55 _0 .935B3 565.9 .0o325 .0011_

2,55 _0 ,93_I_ 561.9 .0_5 .0_0_7_

6.55 180 .982_5 57_.9 .00_28 .oootoo

_,55 180 .9696o 57_.9 .0003_ .ooolzl

2.55 I_0 .94878 _61,9 .000_8 _ .00_136

t.55 ts_ .95835 568.5 .0_0_8 I .00017_.963_i 576.5 .0_i_7 .00052_ ._155 .ooo553 2.87

.97579 5_7.5 .0_23_ .000_ o_265 .0009_6 7.22

.96oo3 5v_,5 .002_ .000_7_ ._23_ .ooo835 3.87

.97o17 _1.5 .0_296 .001_6 _._

.9_3_5 55?.9 .00t88 .0006_ .o_tT_ .00061_ 2.9_

.926_6 55,,._ .00157 .ooo56o _.85

._53_ 56_.9 .0_119 .0_0_25 1.83

.97977 559._ .0007_ .0_02_ ._v_ .ooo261 1.3_

i,'.55 0 1.0_56_ 62_.% .00_67 .00_0_,.

6.55 _ .97_ 616._ .016_3 .0_6_6 ._163_ ._v581_

3._5 0 .99155 626.5 .O1285 .00_5_6 ._i_67 ,00_521

7._ 0 .97579 6oo.5 .oo6o2 .0_ .¢056_ .00_02_

i._ _ ._662_ _5._ .0c52_ .0_I_ _ .¢_72 .oooq_i

h

1.59

1.28

,96

,81

1.62

t,5_

2.0_

1.20

.50

.3¢

.95

,V6

aThermocouplv localions (or which Z and/or _) stations are provided are [or modets; x and y sta[ions {or these mode[s are

measured from model origins

b h measured in Btu_t2-sec-OR
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TABLE V,- HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; _ = 6.00 INCHES - Continued

10. 2.8-Ineh-Diameter Instrumented Cylinder and Dummy Cylinder 3.2 Diameters Upstream, Offset 45 ° - Conetuded

(i) M - 4.44; B - 2.16 x 106

I Te h

x, in, y, in, z, in. !_, deg _ TW, °R h Nst h c NSt,c

(aI (a) (b} (b)

2°0 .C ,9_937 576.2 .00048 .000257 .91

12. _ .0 .9610_ 576.5 .OOn_B .n00257 .98

20.5 .C .96493 580.9 *00077 .000412 1.51

28.9 12.C .9_211 571.9 .00147 .000786 2.33

28°_ _.C *9_879 575.2 .00192 *001027 3.76

28.S .C .97606 591.9 .0018_ .000984

23,5 5.: .97050 503.5 .00071 .000380 1.78

24.5 +_._ .96660 582.5 .00_92 .000492 1.84

_:.' .C 1.01836 630.9 .00_00 .002139 .OO&_ °002374 10.00

31._ 12.:: .9z, 156 568.2 .00095 .000508 1.20

3&.O .3 .95269 573+9 *00093 ,000497 1.82

2._ -12.0 .95603 573.5 .00041 .000219 .77

2.¢ 12.0 .959_7 _76,9 .00067 *000358 .84

12. ,_ -12.C .956_8 573.2 .000_0 *0002]_ .87

12.C .94990 570.9 .00061 *000326 .7712oC

30.2 l.O 1.0l_7 622,5 ,00312 .001668 7.80

31._ 2.0 1.0083& 518.2 .00336 ,001797 6.46

32.c 2.0 1,00278 617.2 .00318 ,001700 +00343 .001834 7.95

32.C 3._ ,97551 593.9 .00212 *001134 4.51

32.0 6.0 .93989 567.5 .00125 .000858 2.32

34.0 ].0 .95937 582.5 .00|92 .001027 .00205 .001096 3.69

34.0 2,0 ,965_9 588.2 .00216 ,001155 .002_8 .001326 4.08

34.9 3.0 .95825 581.2 .00]92 .001027 3.76

36._ .0 ,93933 569,9 .00140 .000749 .001_3 .000769 3,18

38.0 .0 .92542 558.2 ,00087 ,000465 1.67

_4,0 12.0 .94454 572._ ,00158 .0008_5 2.36

_._ *_ .91261 548.9 .0007_ .000396 1.5_

44._ .0 .92041 553.2 +00065 .0003_8 .00056 .000353 1.35

_fl.O .O .930a2 558.2 .00062 ,000332 .O00bW .0003_2 1.29

52.0 12.0 .94323 567.5 .00076 .000406 .96

55.N .N .92_86 5_5.2 .000_7 .000305 ,0005_ .000289

5s.c _ .9 .9&_34 566.9 .00055 .00029_ l.oe

58.0 12.0 .95938 582.5 .00058 .000310 .73

58.0 -12.0 .93599 552.9 .00075 .000401

_4.0 -12,C .92041 553.9 .00080 .000428 2.05

36.0 S.C ,91093 543.2 *00120 *000642 2.73

3&°C -3$0 .93989 565.5 .00067 .000358

34.0 -?.0 .93_8 571.2 .00220 .001176 ,00212 .00113_ 5.00

32._ -_.c ,9,+935 580.5 .00259 .001385 +00272 .O01_ea 5.18

32.C -3.C ,9_657 576.5 *00219 .001171 .00215 .001150 _.98

28. '_ -3°C .95436 578°9 *001_ .000770

3_.C -12.0 .91373 5_9.9 000001 .000_33 1.69

32.0 -12.0 .92709 557.9 .00081 .000433 .00083 .000_

3:_.0 -12.0 .93766 563.9 .00083 ,000_44 2.]3

IO.? -12.5 .970_0 581.5 .00638 .000203

_2.5 -ii.0 .96326 577.5 .00037 .000198 .95

15.5 -2.5 .97551 584.9 ._0_0 .000214 1.00

16.5 -2°5 .95380 571.@ .000_8 .000257 .92

17.5 -2.5 .95547 573.2 ,00045 .0002_i

18.5 -2.5 .98775 592.5 .000_0 .000214 ,85

19.5 r2.5 °9&326 579.2 .00071 .000380 1.3Y

1.3720.5 _2.5 .96326 579.2 ,00071 .000380 .00052 ,000332

21.5 -2.5 .9677] 581,9 .00063 ,000337 .00073 .000_9_

22.5 -2.5 .9560_ 581°5 ,0007_ .oooGoe .00068 ,00036_ 1.90

23,b -2.3 *95883 583.5 .00082 .O00_3fl 1.78

_4°5 -2.5 ,97996 590._ .00105 °000_61 2.Z8

10.55 90 .93877 573.9 .00356 .001904

6.55 90 .93_99 569.2 .00210 .001123

_.55 90 .932n9 56R.5 .0020G .COllCl

2.E5 qo °93154 567.G ._Ol&8 .000791

1.95 ]80 .oaet] _66.2 .00053 .000176

.9621" _7_.o .00C92 .000492 1.8&
3&. _ &.C .969_8 <87.2 .00172 .000920

3w-? 5- 9 .05a36 579.2 .0015 R -0008'*5 .OC]@ c °000775 3.I0

34.0 8.0 .94712 573.2 .00165 .000R82 °OD:i' °0_0839 3.06

36.[ 6.C .96_93 588*'_ .0022b .001,(! 4.25

38.L' 1.0 .92152 555.5 .00097 .C005_9 1.90

38.0 2.0 ,925_.2 558.2 .00_)97 .000519 2._3

4_.n 8.0 .96271 5_O.T .001]_ .00Oh3& 2.20

W_.'? b.O .�z, H79 571o9 *000S3 .000_÷ 1.57

_.C @.0 °93933 569.9 .000_6 .0002_6 .ono_ _ ._075_ hO0

_.o 2.C .9_15_ _5a.5 .00055 .00029_ .OnOSO .non359 I.i0

Q&.? l.C .92152 553.2 .00062 .000_32 !.2_

I_.5" 3 .9o377 62z,._ .007_ .003o19

8.55 _ ,96771 5]5.2 .01251 .0066fl9 ,01251 .0066fl9

6.55 0 .06716 _10.9 .0105C .00561_ .01005 .00_374

3._ n .gQ_sP 613.2 .00592 .003165 .00570 ,o030_a

2.55 0 .96604 59&.9 .00352 ,001882 .00318 .001700

]°5_ 0 .9_770 58A.2 .00211 °001128

].05 0 .960_8 583.5 .00180 +000962

10.55 45 .9856_ 614.5 .00678 .003625

6,55 4_ .970£0 619,2 °01199 ,00_411

_.55 _5 .98107 _19.5 .OOflO_ .00_99

2.55 &5 °9732_ 600,2 .00_10 .002192

h

1.72

1.01

.99

.71

1,4a

1.21

1.12

.88

.wo

,21

i.oi

1.79

1.2o

.el

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations [or these modets zre

measured from modet origins,

b h measured in Btu/ft2-sec-OR.
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x, lm

12.c

20.5

28.o

2_.r,

2s.n

20.5

2_.5

30,0

31.C'

3_.0

2.C

2.0

12.r
12.o

3::.O

31.C

32.O

32.0

32._

34,0

34,0

3_.0

3_ .C

38.0

_¢..0

_2.C

_°3

e+_.r

52.C

58.0
5_.0

58.0

_.0

36.O

36.n

3_.n

72.e

3O.O

Z8.C

34.O

32,C

3_.n

19.n

17.5

i _ ,5

19.5

2C.5

21.5

2?.'¸

2_.5

3_*.0

_a. TM

te.?

TABI,E V - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES: & - 600 INCHES - Continued

11 2 8-inch-diameter c:ylinder swept forward 45 u

(a) M - 2.65; R = 3.26 x 106

I h ] h
Te

y, m z, m # deg T( Tw' (IR h h' NSt'c _ i
L(a)

.0 .95603 58a.9 .00286 .000_8_ I .99 !

5B3.5 .00270 .000_57 I .87 ]

.0 .9571N 588,9 .003N0 .000575 I 1.19
12,C ,9532_ 590.9 ,00379 .0006_i I 1.14

4.C .96604 606.9 .00669 .O01232 I 2.30 I
.0 .9955_ bq4.t .01135 .001920 I 3.76

-5.0 ,95992 594.5 *00318 .OO05_8 I 1.05

-5.0 .9_935 589.9 .00505 .000_54 ! 1.6B

.0 1.02560 698.5 .01766 .002988 .01732 .002930

12.0 .95102 588.z *00_09 .000692 1.36

.0 .9693B 583.2 .00121 .000_05 .39

-I?.O .9_157 58_.; .0029; .oo_2 1 .99 l

12.0 .957_0 505.9 *00285 .O00W_Z l .91

-I?.C .95213 50_.O .00_01 .ooo_ I .96

12.0 .95157 5B2.9 .00275 .oou_65 J .9_

1.0 .99721 567.5 .01574 .ooz6_ I 5.39

2.0 .WT384 630.0 .01207 .uo/ua2 _ _.2&

2.0 .968_0 608.2 .0065b +001110 *00676 .0011_ 2.39

615.q I 3.01 I

%.0 .963R2 609.2593.5 .00707.00948 .001_0_
6.0 .9_825 .O0119b I _._

1.0 .9699_ °00255 .000_31 .00_8_ .000_79 .86

2.L .95992 509.9 .00355 .000_0] °00330 .000558 1.21

59_.5 .006_0 .001083 I .0E1_20 .001049 _.18

3.0 .93877 _77 2

.0 .930&2 574.2 .00377 .O00SB8 1 .or_8 .000623 1.28

.0 .9275_ 580.2 .005_3 .good,9 .0(15_1 .000966 1.78

.0 .881&5 5_0.5 .00295 .000&99 1 .00258 .000_36

58_.5 .00_1712.0 .9_b01 .000705 1.35

.0 .91985 .00611 .00103_ .0[1630 .001066 1.95

.C .99090 5B..._ °00639 .OOlOSl .006_0 .001083 _.20

.c ._45_5 595._ J .00681 .001152 t .00699 .001183 _.24

12.0 .97105 599.2 J .00273 .000_62 .90

.0 .96291 60_.2 + .00_06 .001025 .00_]5 .001074 2.06

.C .971_1 606.5 .00557 .0009_2 J _.89

12.0 .95603 586.5 .00253 .O00&W5 ! ,83

-12.0 .95102 588.5 .00_09 ,000523

-12.0 .9_879 590.2 .00430 .000727 ].36

-SlO .9'+7_8 598.2 °00_01 .001017 [.89

-3.0 .92420 558.5 ! *00067 .000113

-3.0 .90+8_3 593.5 .005_8 .0009_7 ..0o558 .0009_ 1.81

61S.9-3.0 .9_71W I .00936 .00158& .009_2 .00159& 2.99
i

+_.o .96_82 629.9 .01086 .O01B_7 .O!099 .001859 3._8

-3.0 .9693B b22°2 .00809 .001_69 _.70

-12o0 .93396 580.9 , .00_78 .000_09 .07_6_ .0007_5 I._9

-12.0 .93098 57_.5 J .00_.82 .000_15 .0_+7_ .000802 1.50

-12.0 .93933 58%.2 1 .00475 .000_0_ .0_76 .000805 1._8

-12.5 .95157 585.9 .0031_ .000531 .99

-I1.> .951_7 5B'..2 ! .00309 .OOC_Z3 1.02

-2.5 .960_B 589.2 .0029_ .000_97 .97

-2.5 .93953 _76*5 .0028_ .000_@0 .00_50 .000_2_ .98

-2._ ,9_5_5 58_,_ , .O030Z .000511 .0_292 .00049& 1.00

-2.5 .961_9 593°5 .00296 .000501 .003_6 .00056_ .95

+2.5 .9_5_ 580.9 .00307 : .000519 .00Z88 .000_89 1.02

-2.5 .9_378 58_.2 .00368 [ .000623 .00353 .00059_ ].iB

-2.5 .950_6 589._ J .0039_ .000667 .00_08 .0006_0 1.31

_2._ .9_490 5B_.2 .00417 .000705 .00393 .000665 1.38

-2.5 .94378 590.9 .00_73 .00_800 .0_69 .000783 1.52

-2.5 .952_3 597.9 .00515 .O00B71 I.75

[.°[_ _ .919_9 558oq .00180 .00030_

8,_t _L .927b_ 567.9 .007&5 °000015

6.55 ]_ .93_32 571..' .002_2 .000_9_

_._5 :# .9_760 578.'. .O02bl .000_42

_.%_ [_ .95881 582°7 .00193 l .000327 .60195 °000330

1.55 .g_267 570._ .00162 .00027_

• 5_ .96938 589.0 .00156 °00026&

IC,5_ .95_91 560._ ,000_5 .0_005_

b°5!. .9_7_ £7g._ °OOlbb [ *00028J

_.55
: Z._t

.95269 _77.q .0018_ .000315

.9320_ 567.5 .00227 .000_8_

-I.. .98719 602.9 .002_3 l .00039_ .(_02_ °000_7 .83

4.[ .96771 60B.9 .00659 1 .001115 .Z)0706 .O0119& 2.12

6 . .953_0 609.2 .00656 1 .ULLi+L_ .0o+5_ .0011_6 2.09

_°: .95_37 _Of.5 ,00:2c .00Jn_o 2.13

l.C .o3265 57_.7 .0035_ .0n0599 .0_20 .0005_! 1.17

2.c .9_9._c 58.;. .00_0_ i .000521 .98

B.- .9_[{79 50_°_ .0037_ J .000629 .13c375 .00063& 1.19

6.[ .939+_9 581._ .00324 .000508 ._r3_1 .oo0560 1.o3

t+., .94657 577.9 .00263 1 °000_45 .302_5 .ooo_ .8_

[,o °_2C96 _.,, .0047_ _ .OOC_Oe .5_&37 °000739 ].70

2°r '- n C .q_£_ "_7P.2 .O0_Oq J °000_16 _.]'

l .:' .oflO.2 _62.2 .01_82 I .002676 L._

. .9T_.'.1 66_. _ °02_27 i .003&2_ ._7056 .003_78 ].'_

,968_0 _._ .0165_ I .00280_ .0166_ .OOZSl5 :._

.9_+_.'_ b20.% .01215 1 .00205_, .01127 .00190_ ]- _

.09276 67c._ °0_137 I .003¢,1g 1. u

aThernu)(oul_h, lrlcalions [<_I whith z and,or _lations are plov_ded are f,_l mr)(h'[s; x ahd v stations for these models arv

nlt'_SUl ed fl o111 ll.ld(,[ nl _l:iS

b h measured ;n Btu,'fl 2 sc_-oR
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IAHI,E V - #lI<A'I-q tCANSFER MEASLI_F;r_IKX 1,% F(}H %AHIOUS t)ROTUBI-;RANCE SHAPES; 6 * _00 INCHI,]S {',,t;hltu< d

11 2_ ,,HI, m:,,r _t,r , _Jt,,d*'_ _w_,pl f,_rward 45 _) (_fmtinued

{_1 M = 2.65; R • 2.52 x 10 b

h

h L

;_ [ t,*a tt.,,< ,,,ti,h hat .du_rts [,n whbF _ and'or _ stati{}ns ale tnn..'ided are h_l nlwvhqs; x a:d stalion_ fnl {t,+s_ rood{is aae

_= h stt-.t_,_ _.tl J_ I_U f12-s,r ¸ _I_
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TABLE V.- HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = g.00 LNCHES - Continued

11. 2.8 inch-diameter cylinder swept forward 45 ° Cotltit u¢,d

{c) M = 2.65; R = 1,25 x 106

Te _ h
x, in. y, in. z, in. _, deg Tt T..,, OR h Nst hc NSt'c _LL

2.0 .0

12.C .0

2C._ .0
2R.O 12.0

2_.C _,.0

28,C .0
20. _- -5.0

2_.5 -5.C

3C.0 .0

_l.c 12.0

3,..0 .0

2.0 -12.0

2.0 12.0

t2.o -I2,D

12._ 12._

3n.o : .o

31.0 2.0

32°2 2oD

32.C _.0

_2." 6.0

_z,.C I.o

34.o _,['

36.0 ,C

3_.0 .C

3.3 .0
4 '_. ," 12.I)

42.C .c"

t'8.0 .C

"5.0 .C'

58._ .0
58.,' 12.0

5a.o -l?.o

_.o -12.0
36.0 -8.0

3,_.0 -%O

32.0 -%0

30.0 -3._

2_.0 -3.0

3t¢.0 -12.0

32.: _ -12.["

30.0 -12.0

19.0 -12.5

17.5 -11,?

15.5 -2.5

16.5 -2.5

17.5 -2.5

la.5 -2.5

19,5 -2.&

Z?.5 -2.5

21.5 -2.5

22.5 -2.5

23,5 -2.5

2_._ -2.5

3_.0 +1.0

3_.o 5.9

_6.0 6.t

30.C 1.0

38.C 2.O

t,_*. C t.O

1c.55 lgc

R.5_ lnc

e.55 180

_.55 fRO

3.55 tSO

1._5 180

6.5_ 1_5

2.55 I_5

.96895 58a.2 .00114 °000500 1.12

.96673 585,2 .00103 .000452 1,11

.9683o 58_,0 .00162 ,C0071l 1.65

.96396 585.9 .0015_ o00069_ 1.56

.97117 596.9 .00_11 .001365 3.1&

.99611 630.2 .00604 ,002652 6.16

• 97338 59_.2 .O01_E .000650 i._2

,96008 586.2 .0021o .000922 2.21

1.02217 673.8 .00029 .00_07£ .OlClO ,O0&u3_ 9.99

.963&0 586.2 .00168 .000738 1.57

.99223 595°9 .00052 ,00_22B ,55

.9_507 586.2 .00127 *000558 I,18

,9_061 587.0 ,00120 .000527 1,18

•9_67_ 5_6. _ .O011_* .OooSnO 1.09

•90507 585,2 .001_ & .000500 1°15

.99_a5 699.0 .0C8_2 .003_o7 _o96

.9611o 587.2 .0021_ ,0009&8 ._197 .000_65 2._0

.o6_62 _o7.9 .003_0 .O01GO_ 3.5_

._6720 _o4._ °O0_l .001_1 5,07

.9_006 588,q °oot]o .OOm_?7 1.17

°95952 587.2' .00206 .OOOgn_ .Onl_2 .n_n79_ 2.06

.96720 585._ .00127 .00058_ .0n]26 .000553 1.30

.9_00 581.2 .002_3 .00102_ .on2_,_ .001093 2.&S

•891!3 5a2.2 .0O]_o .000610 .O_LC5 .OOO_61

•95952 583,2 .COle3 .000216 1.58

.g2626 568.9 .00271 ,001190 °0,h;!82 .Q01238 2.66

•0_735 575.2 .00301 .00132{ .Pr'_Cl .0_1321 3.20

.95398 586.5 .00_07 .00154S .00"52_ .t0[405 3,27

•9_511 572.', ,0011 _ .000500 1.13

• g_40C 570.2 .O02R_ .0012_7 ,O°qO? ,0c1326 2.00

• 96119 58_.0 .00266 .00116_ 2.66

,96119 58].' °C0121 .0005_i ].19

.98830 _8v.2 .00114 .0o0_n

°96729 587.9 °00159 ,000698 1.57

.96562 590.2 °00227 .000997 2.25

• _6[8 587.o .0017_ .000760 .0_182 .00079g 1.75

.96729 595.2 .0033_ .001_66 .00_32 .001_58 3.80

.97726 611,2 .oo&go °002015 .O0_*((] .C02019 _.78

•98503 611.5 .00563 .00}_¢, 3.82

.96119 58_.9 .00172 .000755 .0_q66 .000729 1.79

.05952 585.7 .00]77 ,0007 _ .Dof_£ .0_072_ 1.79

•9_230 585.0 .D0171 .OOt751 .OnLg', ,00072_ /.sa

•97782 591.0 .00106 .000¢65 ].07

,97726 592._ ,00113 *O00q�S I,Ii

.9_7 596.2 ,00108 ,000_7_ 1,92

,9617_ 981.9 .00103 .000_52 l.ll

.96895 586.5 .00120 .000527 .[)C[O_ .000_65 1.26

,99002 599._ .00106 ,000_69 1.14

.96895 5fl7,_ .00129 ,000566 ,_tiOs .noC_7_ _._0

,962_0 5_5.2 .OOIg9 .00069_ .,9C_A9 .0006_4 I.gq

•9_396 586._ .00169 .0007_2 .00127 ._00777 1._6

.05731 5S3.2 .O01g6 .000860 .0_190 .toOR34 ?°_O

.95_3 58&.0 .0021 o .000061 .0_205 .000o_0 2.17

.9_562 590.2 .0021_ .000q39 2.18

.q68_0 5_2,5 .00065 .00C2_5

.9927w 596._ ._0o57 .000250

.9_225 592.2 .00_75 .OOD_2Q

,92_9 587.? ,O0_Sh .00_369

,98558 592.2 ,0005i .000226 .0e092 .000228

,990_2 596.2 .00_71 .00_512 .7_79 .0_03_7

.98170 591, _ .000£3 .000_6_ .7_n"l .#_0_12

1.C00%5 50!.2 .00_5_ ,000237

.92616 587.9 .00_57 .000250

• g_OSg 590. _ .00063 .000277

.96Sq5 58_.? .00071 .000312

1.00720 511.2 .00126 .00055_

._781_ 60I. = ._0253 .OOl]ll 2.72

._6673 595. _ .00295 .0012B6 ._CPH_ .001247 2.90

.g_507 592.2 °00295 .00128_ .OC;")[ .001278 3°15

,97005 5_3. _ .00236 ,O0103S 2°46

•9562_ 57_.2 .00130 *000571 .0rll% ,_00509 1.40

,96618 588.2 .OOll7 ,0008_ 1.1_

.96285 584.2 °0o13_ .000606 °OC!_# .000615 1.38

.957Z] 581.0 .00122 °0005_6 .Orl'_ .ODOgaO 1.22

.966}8 583._ .OOtOl .000643 .o1_05 ,0_461 1.01

.95287 57a." .O015q .ooDgqs .On_Oq ._nn_2 i°61

•03_02 56_. = .OOlgq ,OCOB_ 2.2#,

.63

.77

2°1)
].32

I
ro
o
h0

aThermocouple locations [or which z and/or _ stations are provided are for models; x and y stations for these models are

measured from mode[ origins.

b h measured in Btu'tt 2 sec°R
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOB VARIOUS PROTUBERANCE SHAPES: 5 - 6.00 INCHES - Continued

11. P.8-inch diameter cylinder swept forward 45 ° - Continued

(d) M • 3.51; B = 3.95 x 106

x, in. y, in, z, in. _, deg Te
Tt Tw' oR h

(a) (a) (b)

3_.e -I .c

3_.0 5.9

_6,0 6,C

38.e i .n

3_., _ 2.n

_.r 6.0

4_,.n 2.0

,+_,. r l.C

h

Nst he NSt,¢ _ hLL

tbl

.96512 980,5 ,001_ ,000281 ,92

• 96006 577,2 ,08]_& ,000281 ,9_

,96062 505,2 ,0_20_ ,_OO_93 _._O

o955_6 _80,0 .00237 ,OO0&63 1,3_

.9_9_9 589,9 .00355 ,O00694 2.14

,999a3 540,9 ,oo751 .001&b8 &.75

• 96512 582,9 ,00177 ,000366 1,14

,94@_I _79,9 ,00267 ,000522 l,B0

l.O_no 709.5 ,00973 ,003902 ,01128 ,002205 6.28

,g_43 582,2 ,00262 ,0005t2 1.38

1,00122 592,2 ,00032 ,000063 .21

,956fl1 582,9 ,OO161 ,000315 ,fir

,95893 _6._ .00160 ,00_313 ,96

,9566_ 576,W ,00158 ,O00309 ,85

|,00618 66_,5 .0_[80 ,002306 7,6[

,98199 _I,_ ,O0735 ,00_4_6 4,6_

.977_9 609,2 ,00_7] ,000921 *O0_73 ,0OO92_ 3,36

.96568 609,_ .00633 ,0012_7 3.96

.95_99 591, _ ,OO&O9 ,OO_799 2,&2

,98931 59),9 ,00092 ,000180 ,00088 ,OOo172 ,59

.97299 592,_ ,00263 ,O00_1_ ,00261 ,0OO510 1,6_

,959_9 601,9 ,00378 ,000739 ,00392 ,000766 2,33

.98031 5_7, _ ,001_1 ,000276 ,001_2 .000278 ._t

• 9b_7 5_I,5 ,OO102 ,OO0375 ,O_12 ,eOO_,l_ _,23

,89031 53_,g ,0_I_5 ,0002_& ,00079 ,C0015_

,9&_81 _77,9 ,002_8 ,000_86 I._3

,92293 _63,2 ,D02_2 ,OO05_i ,O0299 ,00058_ I,_2

,91899 561,_ ,_029_ ,00057_ ,00295 ,o00_37 1,95

,9257& 665,2 ,OO99_ ,000575 .00_03 ._C0592 1,91

,93362 567°2 ,OO222 ,000a_ !,25

.91899 582.2 .00309 .00060_ ,C0322 ,?0c_29 2.07

,9_262 575.9 ,00293 ,000573 l.fl8

,9_9_3 _7_.9 ,00102 ,0003_5 _.D_

.95781 970,5 ,OO1_6 ,000_6,,

,95612 _1,9 ,00252 ,000492 1.53

,9a993 58_,5 ,0035_ ,OO0692 2.25

,9_I06 566,5 .000_8 .00007_

,96287 5_1,9 ,OO357 ,00069fl ,00_63 ,000709 2.&O

,96568 606,5 ,00_65 ,00110_ ,00568 *O01110 _.67

,972W3 6]7,9 ,00699 ,001366 ,00710 ,001388 _,51

,97806 607.5 ,00_61 .000901 3.07

,9_656 575,5 ,O0241 .00047t ,00230 ,00_50 1,5_

,9_fl7 57_,9 ,00_50 ,000_8_ ,0024_ ,O00_73 1.52

,950&9 578,_ ,00_9 .0004_7 .002_9 ,O_0&67 1.5_

• 96906 582,9 o001_9 ,000291 ,9_

,9_131 5_3,_ ,OCI_ ,OO0283 ,_7

,97918 _88,9 .001_5 ,OO028_ ,91

,95387 573,2 *00136 ,000266 .00109 ,000219 .95

,9_668 _Ta,q ,00]_ .0002fli ,00121 .0oO296 .93

,9fl368 590,9 .OO]41 .000276 ,O0193 .000377 ,_9

,960R6 577,9 °00160 ,000313 ,00139 .O00272 1,01

.95_99 578,2 .00188 .000367 ,001R_ .000_62 I°19

,95387 578,5 .00216 ,000422 ,00222 ,oO0_3& 1,37

,9&712 576,2 ,00244 ,000_77 ,O023_ ,000_6_ 1.58

,9_31 575.9 .ooseq .000553 ,00272 .000532 1.72

,95_99 _8_,5 ,0C?B9 ,000565 2.0_

1r,55 18c ,96793 _75,o .00n67 ,000131

8._5 1SO 1.009_ S07._ .oon_3 .enoe&_.

5,55 l_C [,00225 59&,9 .000£i ,o00100

_.55 _80 ,973_6 _o.q ,00o_7 ,000170

3,95 180 ,98537 588,9 °00]_7 ,00020q ,00_12 .000219

2.55 I_C ,9fl6_9 590.9 .00117 ,000229 °00116 .0C0227

1,55 183 1,00112 59_.2 .00055 .00s:i;:7 ,D�D'>O .000098

• 55 180 1,O1_06 602. n .00073 .D00]_1

_,55 135 ,98312 5_,2 ,0006¢' .000117

2._ I35 ,96287 973,2 ,00081 ,C00]SQ

I,G0956 602.2 ,O00_ .000170 .o_0_ .O_293 .5_

,96906 602.0 ,0046_ ,000907 ,00_O0 .O9_077 2,92

,g527& 5q?,_ ,00_38 ,000056 ,00t_3q ._00fl58 Z.38 [
,9572 I, 5q2,o ,00399 ,0007R0 2.17

.96512 582,£ .0019_ .000379 ,00201 .Don393 1.2a

.96062 57g,5 .00177 ,oo03416 1.]_

,95106 580,2 ,O0260 .00050_ ,00263 .om051_ 1._,

.9_37_ 572,_ .00226 ,000_&2 ,00223 ,000_3_ ].23

.g_2_ 570,9 *O0105 .000519 ,Ot_50 ,0OO)_ ].02

,93106 573._ .00183 ,OOO35_ ,00197 ,0003_5 l.!_

.92743 563,2 ,O0232 ,000453 ,0021_ ,000_18 1.56

ir._5 90 ._656 570.5 .00205 .ooo_nl ,�n

.q_q7_ _72,o .O0268 ,O00_2_ l.[e

_._ o_ .q_193 _72.0 ,00_ ,000750 1.6_

_,a5 0 .9_/,81 '_&,_ *0]_09 ,002736 1,66

3,53 0 ,'_r]_7 #,(.jr ,_]&61 *ORl/&6 .nI_52 ._O_&?4 1.73

]°5"> 0 ,q_27& _,I_.2 .09_72 ,OO17_& ,007_O .3915_ .%2

._< o .OnCz. _ ¢i71._ .n!%?q .f_p617 1.3_

aThernlocoup/e locations lot which z and/or O slattons are provided are for models; x and y stalioos for these models are

measured [rom model origins.

b h measured in Btu/ft2-sec-°R
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TABLE V. HEAT TRANSFER MEASUREMENTS FOR VARIOUS PPOTUBERANCE SHAPES; fi = 6.0(} L.NCHES Continued

11. _'.8-hwh-diant_,tei _ vlindt.t swepl forward 45 ° - Continued

(f) M = 3.51; R = 1.64 x 106

Te o R
x, in y, in. z, in. ! fl, deg 'rt Tw' h

t_) (a) (b)

NSt

.965_0 _77.2 °00064 .000_0I

,9_41_ 5_1,5 .oolol .000475

.gb026 _Ta._ .00112 .000927

°09328 67"`,5 ._0_63 ,_O2l?q

h h

he NSt,c E _
(b)

v.n?

,9_1R6 _?t,,¢ °90]35 ° _Or_6_S 2.n_

i .ot?_,_ G77,? .oo683 ,oo321_ :o.tq

.9613R "` 7q,') .00127 , O00_c)_ 1.<.o

• 96352 57_,2 .00066 °000311 °7_

°97033 581,9 °00073 , OOC_a_ .35

.9647"_ ",77,8 *O00_,fl ,000320 _,vt

°96250 576.5 .00066 .0O0_ll ._6

.g983_ 6_.'_ _2 .00_8_ ,003220 ]0.21

.97257 603,5 . Go 3 F_7 ,001822 5.2

.9575"_ 5QG.% °OG?I2 .O0009a .0'919_ *_0A918 _°!_,

• 96362 59l._ .0(}282 .001327 a°'._

.95_2 583._ .O020a .eOOqeO 2.,* _

.99216 _91_5 .00039 .eoo184 .On,a5 ._C_>'12 ._7

.9_25 saa.o .000_7 .O_O_S7 .0on86 . n "._a_. 1 .,*,

.gaaTa _a_._ .00172 .00o_10 ,O'Q_O . ,<_r, vo_, ._.2_
• 9<)720 %q5._ *00067 *OCJO _[% .O_p7 r, .:,7,_2Q .v4

.a_RSO 590o2 , OOVTO ° 00Q'_29 ,00C££ , oor_*] _ ._?

.90fl21 _at.9 .00_58 .0_0273

.9_aSa _TV,_ °00123 ,000_79

.9_12_ 568,2 .00138 .000650 .O01_i .oc:n71_

.93731 565.2 .OO13b .000640 .0_]39 .,9'05_5

.9#*.03 567)2 .OOll8 •0005'55

.93787 565.9 °00}55 .6J00730 .OOlea o0C.Cv72

.................... 07]5 :': _

.9619_4 576.c_ .OOeS5 ° OQ_t([%0 ]._L

.9720t r'82,2 .o00fl3 .O00_gl

.9686"_ 983.9 °00122 .0013976 !*RR

.95970 9eo._ .00166 .000781 2._2

•@5130 567._ .00022 .oooto_

.962¢.0 588.0 .002t+9 .001172 ,002z)7 *0C]16%

.'_6809 599.2 ,00350 .(_016&7 .0['35S ,C,C]hH', &._(.

.959]_ 578.2 .00112 .000527 .00105 .<Cc49& ].%.

.9563_ 576. _ .00112 . o00'527 .off}Co& .coo.*_? _._7

.9569o 577. r_ °OOl2a ° OoO'_R& .C0][37 . 'r:'_& LoH?

.97537 583.2 .0006_ .OOOlOl .c_

.9759_ 58_.5 .00060 .000282 .71

•9S_32 5e8.9 .00061 .000287

•96026 576.2 .OO06l .000287 .72

.963e6 5?5.9 .0005_ .00025_ ._]

.99272 593._ .o005e .C00273 ._

.966_i _7_. _ .O007B ._e0367 ._

.9597_ 577°_ .0009_ .0O0461 .O0_Q7 .0_5_ 1.17

.9557_ 576.2 .00112 .O0O527 .00119 ._n_56c _.32

.94906 571o5 .00122 .00057_ .0O117 .000_51 1.72

.94515 _70.9 .00137 .oone_5 .0n122 .onn_T.. 2.7_

• 955_8 577.o .001_5 .000_3 1.7_

]n._ 1SO ¸ ._92_2 _oI._ ._6 .00021_

_._ ]_C ¸ I°006_I _97._ .OOn17 .0000_0

]_c 1.01175 6_Io_ .oon30 .0_01_1

_s .972_1 577(5 .OOG2_ ,O00t]3

1.01287 503°5 .OO03B .000179 .57

.97593 503.9 )00204 ,000960 2.72

•9619_ _87°2 .0023G .001083 ._0222 ..9_i0_5 _.]9

,9_858 58_.9 ,00216 .001017 ,_021 = .O01F_:2 7._,,

•96530 586.5 .0C19] .000899 2._2

._e209 587._ .oo07_ .0_0353 ._n_77 ,r,_,_2 i.oo

.97593 583."` .00o_1 .00038] ].16

.9_]q_ 579*% ,0t123 .0C0579 °7_12', .n_r,',p_ ]o,,_

°95690 57_°5 .00]15 .OOCSw6 .0?]i_ *_cr_2 ]o_h

,96_7& 576°5 ,00065 .000306 .O_C_,_ ._nrT_l .87

.94683 568.5 ,00117 °O00[,_] °ePIC ,_ .er('._ 1.7 _

lc,.f ', 9,3 °95858 570.9 .OCt7° ,00032_ .,,_

_,[' 90 .9_35_( 5t9.9 .0008_ .000395 .SB

a._b 90 .9&057 572,2 ,0C22_ ,O01tS_ _._a

2*_5 0,? .9&8_0 567.2 *0C079 oC00372 ._a

lC°!5 .97929 608.5 .00t. 22 *001986 .6 o

8.5t °97&81 605.0 .e0392 .0018&5 .b_.

6.'5 ._6B65 6PO.2 .0P_?t, .OO179D .6!

4._5 .96%21 5o_.0 .0C%82 .00179_

_._,. .960_2 604.,; .p05_6 .00257e ._e_2 _ .Pe?t_T]

1,5£ _ °95522 _0._ .¢_a_a °031808 ,6 a

331

aThermocoupte locations for which z and/or @ stations are provided are for models% x and y stations for these n_odels are
measured from model origins,

b h measured n Btu/'ft2-sec-OH.
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 • 6.D0 LNCHE$ - Continued

11 2 8-inch diameter cylinder swept torward 45 ° Continued

(g) M • 4.44; R . 4.51 x 106

_ oa he _ h
x, in. y, in. z, in. _, deg T_I Tw, h NSt NSt,c

I_) (a) Ih) (b)

2.0 .0 .9_259 572.q .00193 ,0_0_0 l._l

12._ ._ .9_s18 569._ .OOlO0 .000252 l._q

29.0 12.C .9_09_ 57_.S ,00197 .e00_97 l,_l

2_.@ 4.© ,93552 574.9 ,00251 ,000633 3,02

7_._ .9_675 629._ .007_5 ,eOl_ 9._I

2C._ -5.n I ,94535 576,9 .001_3 .000361 2.13
i

2_._ -5._ .93100 670.6 .O02Zl ,000557 3.30

3S_.0 .0 1.03477 67_.2 .017_3 ,00%_96 .01560_ ,003960 25°63

31, P I2. m ,9_983 575,5 .0022} ,000_57 2, i7

34.0 .r .96522 682.£ ,00_26 ,000066 ._9

2.C lP.? .943_0 57_._ .00172 ,OnO%l_ I._5

.9_87% _o._ .oon78 ,oool,_v 1,39

,9_156 568*9 °oot3_ ,0003_i |,36

._96 6_m.P .01_02 .o_1?_a ?0.03

._s_n_ 6o4._ .00_63 ,0019_'5

12.0 -12'_ I

1 ?. ,_, 12. n

_r .o ] n

_1.n ?.r 10._5

_2. _ 2.9 .9_%_8 5nl., .oC_.e ,C_lllO .e_.2_ .Prlm_5 5.59

32,9 _.r .q38_5 573._ .003_9 ,o00_n 3.83

3_._ l.r .n_7_q 579._ .noes_ ,en01z_ .o',,_:I .000129 .77

3_.P 2._ .9_31_ %77.2 .00212 ,003535 .0m193 ._CDd_ _ 2.90

..... ._ ............ o........ o.................. o_
XA.? :_ .04977 _7_,_ .O0)13 ,0002_ .nr_I_ .n002_5 I._93R°2 ._9_ 5_0.? .OOlb? ,90_&11 .0_21" .0095_7 2.33

_a.r 12.7 .929_0 56_._ ,OOlg7 ,P_0_77 I.B2

_2.0 12.C .91665 b51.9 .00209 .000527 2.11

5_._ ._0009 5_9.5 ._0202 ,Cn_51C .0n2_5 .i3C05_2 2.8i

_8.C .92217 562.2 .001_7 1000_21 _.15

5%0 i2,n ._#_6 570._ .0018O .0_0_5_ 1,75

_.n -17. n I .9_I_ Sv3,? .mO1Ob .000_02 3._6

_6, n -8.? °92769 569.m .002_C ,0_0706 _.B3

34.? -%.7 I .9_266 675.P .003',1 ,000860 ,0_%91 ,0_0860 &.8_

_2,0 -_.i_ It I�_Sl8 585.9 .0056b ,OO[&dS .006_,_ °C01_2_ _.&5

30.0 _I,_ I °95255 597,n .00_90 ,0017_0 ,0c7_8 ,0017_6 ]1.13

_&.? -12In I .9_714 565._ .n0172 .00o¢,_ ,[IF17% .COe_dl 3.!3

32,0 -12.C I ,92_38 56_, _ .00175 ,O00&_ ?.75

3©,0 -12°C ,g_lO0 567,_ ,0Or�& )000_89 .C[_179 .00045_ _°0]
i

in.e -12._ I .04_6 _76._ .ooo91 .¢on_o i.5_

17._ -ll.O i ,9a_26 573.9 .ooo91 ,0002%c 1._7

l_.S -2,_ I .g5749 581.2 .0010_ .000_6_ 1.63
16._ -2. _ .9_155 566.2 .OOIOl ,000_56 1.49

17.5 -2,5 .9_210 566.2 .00105 ,000_55 I._7

2B°5 -2o', i .96522 586.2 .00099 .C100250 1.62

19.5 _2° _ .94038 572.9 .0012_ .000_1_

211.5 -2,% .9_59_ %72.2 .Oel6_ ,COOa]_ .0_161 .OCiO_06 2.60

21._ -2. < .93321 _70.7 .nOlgC ,nnOaS_ .n_83 .rOo_82 2.BI

22oS -2._ .92769 668._ .00708 ,00062,, ._P?02 .rooslc 2.53

23,5 -2.5 *925_8 567, = ,OOZ_O ,0006@_ ici�_ .00r_962 _.00

Io._s 180 .9_8_ 36_.2 .000_ °090}0_

S°55 ]_0 °96_86 %6_°_ .O002S ,000_71

_.5_ i_O °96577 50&.2 .00062 ,c00166 .n_o_ ,hOOt66

2.55 iBO .96853 5S5._ .000_.9 ,0_0!2_

_._5 L35 .9&7_6 571.% .O00P9 °000072

4.55 }_5 .96087 57_._ .000_2 °000106

2._5 235 ._3266 563,9 .00062 *CiODt3}

3_)C 5. n .96321 579,2 .00_36 ,OOl}OC °i'IOi))9 °001082 5.13

3&_i9 6, _ .92769 379.9 .00381 ,ITOOW6I ,90_7P ,3012952 _*&_

36°9 6.r .93a31 _7._ .00_7 .I-91nOl .._I

3..0 I. _ .9_5a2 sTO._ .nOl_3 oO00_ .r, nt_5 .ooO3_l i,s2

Bg.O 2.t .931D0 567.9 ,OOl&6 ,000366 2.07

44.¢ _.O .9282_ 369,_ .00261 ,0006@ °r:_& .i90_666 2.78

4_.C 6.n .021¢7 %6_.5 .002c_ .nne_i2_ .neyn2 .een_}t Z._3

_.9 &or I .927_9 566,0 ,00136 *O0_3_x ,on}35 ,C_e641 [,94

_4°C ?°O ,_3266 569°5 .00135 *O003&l .,'m162 ,_00409 i,_

_,0 1.9 ._1279 5_6._ .C016] .#OCt*06 ,ntiS4 .00036_ 2.37

]O._ _m .q1775 _°o2 .OOl3t' 10003 _ ] ,70

6._ 90 .9p_93 %#.5 .0_;_6 ,000,,9'_ 1.02

4.55 _ .9194! 56_,2 .007_ ,foC6I'_C 2.23

2.55 _ .91775 551I 2 I00219 .DOe, if,2 L,13

8,5_) _ 19_970 612._ °01302 .00328& 1.60

6._E, _ ,9547_ 6]0.0 ._t%09 ,0_23_? 1,61

_.5_ 0 .9_2[ _ 610.5 .Ol3]i *002_0 _ 1,61

._5 _ .97792 63_.2 °_]_22 ,_0966 =, ])62

aThermocouple locations for which z and/or _ stations are provided are for models; x and y stations for the_e models are

measured from model origins.

b h measured in Btu/ft2-sec-°R.
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TABLE V,- HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 600 ]_CHES - Continued

II. 2.8-inch-diameter cylinder swept forward 45 ° - Continued

{h) M - 4,44; R = 3.19 x l0 b

Te

y, in, z, in ¢, deg T_

4.% ;80

_.35 1SO

2.55 leo

t.55 ]aO

6.% ]35

2.f_ ]35

it. _' oo

6.5_ ?

h

Tw, OR h NSt hc NSt'c _ "L_-

(b) (b)

• 94677 57]. 0 .DD_70 .tloe232 1.1 o

• 9_5 56q.q .OOn6& .0_0212 ,R6

•9_S] 572*9 .O01le ,nOO38_ Z*I9

.o3866 ',7].G *_]71 ,_0D566 2*05

.q8669 _17.9 *_O_&e *O0}TRq _,_7

,qSO]O 575.2 .ne10_ .ene3_ 1.98

.9_&_R 56A*_ .00156 ,t00_17 2,SO

1,03215 667.2 .0087S ,OO29_R ]5.06

.oq&22 575.2 oD0157 .(100654 ],93

• 97172 582.9 .00m26 °oooO7o .q2

.9_}] _70.2 ,OOm6O ,O_)Ol�g ].it

,9&84_ _75.2 .Dn_65 °_Q0282 i*i]

.9_3_5 568.9 .O0_Sb .ci00182 ].12

,9_&79 567°0 .D_86 .rq_2£_ ]°]5

.99_P2 629._ ,00756 .0_250& ]l.Z_

.958_d 69_,2 *O0_H3 .Cnl_,O0 8._7

.953_,3 b85,9 .00266 .00881 ._D250 *000829 _.:O

• 9423_ 587.2 *0038l .0_[2_2 6.05

.93_58 571._ .002/3 .000739 3.&_

.9_8',_ 578.2 ,_O!&2 ._ne_Te .COi2q ,000_27 2.25

• 9362& 57&o_ ._0237 ._0_785 _.31

• 960£3 580.2 .00076 .0£0252 .OOe7_ .000258 1.25

• 9_713 5_4-2 .00]2q .OD_}i 2,18

.997_5 569.5 .00127 oO00&21 l,_&

,918_0 526.9 .00121 .000_01 1,92

• 91628 5_6.5 .eOl_O .0_0_31 ,O_12g .000427

•917_q 55G,2 ,00165 oCQOS&7 .0D176 ,00C_83

• 923_9 562,_ .001_0 ._0046&

2.89

1.67

1.7_

1.36

• 932q] 564,q .0_I12 ,OoO??l

._234 5v1.5 .OCll& .00037R

.9_788 575.2 .00085 .C00282

.9_622 57_.5 .00125 .000_17 2.57

•03_2 _69,2 .00172 *_0570 3.5l

.93795 576*2 *00213 ,000705 *O_21& ,DO0700 3.87

.9_0_7 580.9 .0_?*0 .001126 .00337 .0_iI16 6.67

.952_7 "91.9 ,00412 .C01365 .O_&30 .0O1424 7._g

• 95398 285.2 ,00251 .O00S3l 6.7_

• 9_56R 367*9 ode]27 .D00621 .OC}2R °_00_26 2.5_

• 93201 566. _ .00128 .eno_2_ 2._1

.9362a 56A°9 .ontpA ,coe62& 2.61

.�ag�& 572., .00_%1 .000169 ].o&

,96285 580.9 °00D75 .ODO2qR 1.42

• q362q [,65.9 .eoo57 .ooo]sg 1.12

.9379_ 565.9 .OOeS] .0_202 1.00

• 97117 585.5 ,00028 .008192 1,16

.9_5£6 _7!.O ,00_77 ,0o_255 1,60

• 9&0]2 569,9 .O_]12 .C00371 ._ClO8 ._0035_ 1.8_

.92R_ 56_°0 .ODI'+D ._&64 .mOl2_ ,OOO_l_ 2.5_

• 9_957 5_2.2 .00167 ,Q_53 9.15

.96562 579._ ,0e_29 ._q6

.O6R95 %82. = .SOn39 ._0_129 .oeO_l .000136

.q7172 583.9 ,00_33 .OOeI09

• 97R37 2_7.2 .OO_2_ .00e079

• 952_2 270,9 .ooe2o .000C66

.96123 565.5 .00¢39 ,DQO129

,98647 591,9 .000_7 ,Cm0123 .o007c ._00232 *_'

,95121 5_5*9 .n0;,79 .C20_24 3.77

.93a_6 %7_.o .no_ ,cn_?7c .c-2a, .cnn94_ _.65

.932_1 'rl.-, .rn2,l .r-_7o_ .r-?_ .,;noT_e 3.7!

.9&012 %7_.9 .[C2 ,fN72,7 £ 3,_2

.q&_ll ,,?e.o .cot?7 .,?mT,;,_ ._noTa ._eC?_P 1.22

.ov]_ ,6,o.2 ._oI_, .Or_<z,% .nnlF, n .nm�'=F 2.22

°92702 _.q .C0_!9 ,OO?4&n o_IQ ,0Pt'4_7 2°1_

.93624 %67.2 .00o r*& ._C0311 ._?¢n_ .CO03}I _*6L

,9&178 _70.2 .oo_o_ ,c_p,?_ .D01_ *C_D_O I 1.69

.922O% 55R.m ._O]_A of_p?l_a ._?B4 .nnC27R

.022_ _q_.n .COOn7 .crn2_ .5_

.9196! 560." .Ot]_o .cCo_2(, 1.17

.71

,o_72o #.2c.o ,0]_76 .90%_ o9]]R4 .2_922 1.58

._<IVF < I. .00_21 .OOITH) .77

• rU<il' ,OC_b2 ,002855 1.27

-1 .r

t,.r'

6.r:

] .,"

?.?

6. _

2.2

I.?

aThermocouple locations for which z and/or _ slations are provided are for models; x and y stalions for these mo6e_s are
measured from model origins.

b h measured in Btu/ft2-sec-OR.
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1 ABI,E V, - ItEA F- I'I_ANSFEH MEASL REMENTS FOH VARIOUS PI_OTUBEI{ANCL SHAPES; #, = 6.00 INCHES - Cuntinu{'d

11 2.8 irwl_ dkam¢'ter _'_,hnder sw_'p_ forward 45 ° C_,wluded

(i} M: 4.44; H-2.12x10 _
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!

x, lr/

_;..t" 4

? •: I

:-: I

',2 .c

32 ._

32.F

_,, .C ¸

3,, .c,

_,, .C ¸

38._

t,2 ._

t,_, ° "

5,.

36.¸¸

36.

_2.f

_ .C ¸

lo.c

tt.'

!,. r_

1_. _

ii;:/

.l,.,,

.c

.t"

t,,

1,¸¸.,¸ !

.6

i: ¸ .

2,C

_.n

i. 0 ,
2 ° C,

I

L

12.C, '

_ ._

2._,_

_°_

2.0

6_C_

_°_

_°_

;ITCH rhd)t_/li;_* lu _ltic_,ts foi ,,thLrh ;, ;u,d ,1

b _ :_l,a,_Ln,d trl _U tt 2 _*, _'t_

NSt c

_t ,_t,,v_ :wl, t t,,'_k_:t ,_t _ I,: t:, I,,/_; x :lrtd _t_itVm*, tot these models ,_lt
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6,0(1 INCHES Continued

12. 2.8-inch-diameter cylinder swept forward 45 ° - Continued

(b) M = 2.65; R - 2.50 x 106

I Tp h h
x, in. y, in. z, in. _. deg+

Tt Tw' OR h NSt h e NSt, c HO

(_2 h) (b} lb!

2,_ ,0 ,97094 590,9 .00186 ,000410 ,95

12.0 .0 .96759 58_,_ ,00174 ,00038_ ,_7

2C.5 .0 ,9653_ 587.2 ,001_3 ,O00_O& ,gO

28.0 t2.C .96703 588.5 ,00187 .000_12 ,85

28,0 4,_ .966_7 587,9 ,00181 ,000399 ,90

28,0 ,0 .96871 590,2 ,00196 ,000_32 ,97

20.5 5.0 ,97150 593,5 ,00205 ,000952 .99

24,5 -5.0 .96_2_ 587,2 .00192 ,000&23 ,87

3'_,0 ,C ,97541 58R,9 ,00158 ,000_8 ,9_]50 .00_3_1 ._9

31,0 :2,0 ,9692_ 5_9.9 .00192 ,000423 ,95

3_°C ,0 .94Wl2 565*_ .00065 .000143 ,32

2.0 -12.C .97094 591,5 .00191 ,000&21 .93

2.0 12,0 ,97972 595.2 .00185 ,O00_O& ,91

IZ,O -12.0 ,96871 589.9 ,00203 ,000_8 ,91

12,0 12.0 ,96759 588,5 ,0018_ ,O00&O_ ,92

30,0 1,0 ,96982 501,5 ,002_I ,000532 I,I0

31,0 2,0 ,96200 596°9 ,00279 ,00061_ i,37

32,0 2,C ,95977 597,5 ,00258 ,000569 ,00261 ,000576 i°38

32°0 3.0 ,9614_ 588,0 ,002_3 ,000580 1,32

32,0 6°¢ ,9670_ 588,9 *0020_ .000_50 i,01

3_,0 1,C ,9_2_5 569,9 ,00193 .000_93 .65

3_,0 2,0 ,95_74 585,2 ,00249 ,0005_9 ,0n272 ,000600 1,20

3_,C 3,0 ,95809 590,2 ,00265 ,00058_ .0_255 ,000562 1,29

36.C ,O ,923_5 570.9 °002_8 ,000591 °0_270 ,000595 1,3_

38°0 ,0 ,92177 568,8 ,00303 °000_68 °00_25 ,000717 I._7

_°C }2.0 ,97375 59_,2 ,00196 .000_32 ,9_

_2.© ,0 I ,92959 571,_ *00297 °000655 ,00_21 ,000708 i,_9

_4.0 .0 ] *9_077 577.5 ,00265 .000580 ,00865 .000580 1,22_8.0 .0 ,95_74 585,9 ,00251 ,00055_ ,00_5_ °000558 1.21

52.C °0 ,9_580 581,2 ,00253 °000558 ,00252 ,000556 1.22

52.0 12.0 °95921 58_,2 °00197 $O00W_ ,96

55,0 ,C, ,9452_ 578°2 ,_02_9 ,0005_ ,00247 °0005_5 1.29

55.0 °0 .961_ 557°_ ,00215 .000_7_ 1.03

58,0 12,¢ ,97765 99_.9 ,00201 ,000443 ,98

58*0 -12oC ,96982 591.2 ,00213 *000_70

_*'? -12,© ,q7&2g 595,5 ,00205 ,000&52 *98

3_,CI -B*O .9&535 58_,9 °00207 ,000_57 ,98

36.C -3*0 .g_859 57_°2 ,00128 °000282

3_.(' -3,0 ,95809 587.2 ,002_2 ,00055_ .002_9 ,0005_9 1,17

52,0 -7,l? ,96088 59_°5 °002_9 ,0005_g .002_9 ,0005_9 I*I_

3i:o0 -}.0 .96a2_ 589,5 ,00221 ,000&87 ,O0_ZO ,000_8_ 1,06

28.C -3.0 ,97485 593°2 ,00|86 °000_I0 *89

3%.0 -12.0 .95921 58a.5 °00206 ,0S0954 ,00181 ,000399 .9_

52,0 -l_,C ,9620P 585.9 ,00205 ,000_52 ,0018_ ,O00&O_ ,92

3_,c -12.0 ,96256 587,9 ,00207 ,000457 ,00191 ,000421 ,96

i').' -12.5 ,97876 595,5 ,0019a ,000_28 ,94

Imo _ -ll,C °9737_ 5_2,5 °Ofl]9_ ,000_28 °93

iS°& -2._ +98605 599,5 °00190 *000&19 ,82

i#,° _ -2.5 .96256 585,5 ,00178 .000395 ,87

12.5 -2,5 ,96)68 586+2 °00191 ,000q_i ,99

.9t18,5 -2°5 ,99_29 603,5 °001_7 .000_12

19,5 -2,5 *96759 588*5 ,00203 ,000_48 ,00183 ,00040_ ,99

2'3.5 -?.5 ,96312 589,5 ,00203 ,000_8 *00183 °O0040& ,99

21,5 -2,5 °96868 586°2 ,00179 .000395 ,00186 ,000410 °87

22°5 -2°5 ,95865 583,2 ,00191 .000W21 ,00185 ,000608 .9_

23,5 -2,5 +99809 582,9 °0020_ ,O00W50 ,00190 ,000_19 ,99

24,5 -2,_ .97262 591.2 .00189 ,000_17 .92

10,55 0 ,97206 6_1,5 ,01132 ,002997

O °98044 658,2 ,00870 .0019198.55 "_"
_.55 0 .96591 632.2 ,00997 ,002199 1,08

.................oo.....o.... ili%°_5 0 ,95_18 618o9 °00732 ,001614 ,00731 *00[_I_
2°55 0 ,9541_ 609,5 °O06_S ,001_C7 ,0068_ .00_00

1.55 0 .95977 5_1,2 .00510 _001129 ,00_92 ,00_085 .%]
°55 0 ,98_67 _0,2 ,00_70 ,001037

1C,55 _ 5 ,97_29 6_3.5 .00808 ,001702 I,;-

5.55 _5 *9_b91 616,5 °00713 ,00_572 ]._iF

_.55 _5 ,9_924 60].9 ,00648 ,001W29 ._!

2,55 _5 ,937_2 589.2 ,00_65 °0010_6 .6_

3&,c -l°o .95865 578.2 .0011_ .00025_ ,00125 ,000276 ,63

3&.O _*C °97_5_ 595°9 ,00206 ,000_54 ,0023_ ,000516 1,02

_,0 5°0 .9_7 5fl8.9 *00195 ,0004_ ,001_1 .000_99 _96

3_,0 6,0 )96S15 590,9 o00193 ,000426 .00192 ,O00_a_ °_6

36,0 6.0 *97150 591.5 ,00]86 *0004|0 ,92

38,0 I,O ,9_295 569°2 ,00207 ,000_57 ,00195 ,000430 1,01

38.0 _°0 °9_7_7 576°2 ,00187 ,000_12 °92

_4,0 8,0 ,97038 590,2 °00202 °000_9 )O020W *000450 .99

• 4°0 6._ ,95809 582.5 °00187 *000412 ,00_8_ ,000408 °99

45,_ _,0 ,95585 981,Z .00199 ,000351 ,00|57 ,000_ ,S_

_w°O 2,0 *95_74 581,9 ,00172 ,000379 °O01BO ,000397 ,S9

_.o l,o ,94300 57_.9 *00201 ,0_0_3 .0018_ *000_06 toO0

10.55 90 ,94173 573°o ,00265 *00058A _.2 _

6*55 90 .9262& 566°2 ,00226 )O00_�fl _ .35

2,55 90 ,91395 553,5 .00171 ,000777

10.5% I_0 .95585 571.2 ,00060 .000132

8.55 i_0 .9_2_9 569*q ,00072 ,000199

6.55 I_0 ,92457 55W,9 ,O008b ,000190

_.55 180 .90557 5_4.5 ,00077 ,000170

_.55 180 .89775 542,5 ,00091 ,000201 *00088 *000194

2,_5 ]80 .89607 53_._ ,00077 ,000170 ,00075 .00_1_

I._5 I_0 .89591 540,5 ,00088 *00019a .00073 ,00016l

,_5 l_o ,92904 557,9 ,00_69 ,000143

aThezlnocoupte lncations for which z

nleasured [rom model origins,

b h measured in Bturft2-sec-OR.

and/or O stations are provided ale for models; x and y stations for these models are
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; _ = 6.00 INCHES - Continued

12. 2.B-inch-diameter cylinder swept back 45 ° - Continued

(c) M = 2.65; R - 1.25 x 10 b

Te

y, In z, In. _, deg T_-

Is) (a)

.n

.n

-5.o

-5.n

.o

12.e

12._

-12._

1.n

2.o

2.n

6,¢

1.o

2.o

3.o

.o

.o

i?,o
.c

.o

.n

i2.n

.0

12.0

-12,0

-12,0

-fl.O

-3.0

-3.0

-_,?

-3.0

-12,_

-12.0

-12,0

-12.5

-_].o

-2.5

I0.55 0

_.55 0

6.55 0

2._$ o

).55 o

.5i o

In,55 _5

6.55 45

4.5s _5

2.55 45

10.55 90

_.55 gO

6.55 1_0

.S5 i_n

h

Tw, OR h Nst hc NSt, c

(b) Ib)

,974_6 5q1,5 .homg9 -00043_, ,97

• _?PP4 5_.5 .O0_q9 .000_3_ 1._6

.97002 58_._ .00097 .O00_2S .99

.97169 589.5 .00096 .0fi0422 ,97

.97a46 591.5 .00104 .ono_5? i,_
,9777_ 593.5 .O01t6 .000510 1.12

.97113 59(?.9 ,OOlOl .000444 1.06

.q7557 589.9 .00096 • 00042_ .oOegl oOO(_4nn i.r3

.97_46 591.5 .ooli6 .000510 i.?_

.9a671 56s.5 .00(_25 .COOl]O .26

.97#+46 59t.9 .oOlOl . C004_*4 ._.

.9S168 595.9 .[10099 .0001.35 .97

.9739] _91.2 .00]17 .000514 l.ll

• 972P_ 589.9 .00f199 .0004_5 Io_C.

.97113 597._ .00151 .00066.. ]°A[

°96336 58_.£ .00163 .000716 I ,'_'_

• 95_)48 _8_°5 .0f)175 * D00769 .f_Ol v6 .000774 ] .P5

.96225 586.5 .00136 .00059, i*_?

.97Z24 590.5 .00117 ,00051_ I.!9

.94616 571.9 .00067 .000295 .00055 .O002&? .76

.95_99 58).5 .00136 .000598 .001_9 .000655 1.3}

.95726 .58#*._ .00139 .00061 .0012#4 °00054_ 1._9

.99D62 572.5 .00173 .000760 ._.el ?o ._e_v47 I.77

.92895 _&c4.5 .0C182 .000800 log&

. 97[q _r) 5c)& .2 .00] I_' .00051 l,l'_

.93506 571.9 .00160 .00070 1.57

.94671 578°2 .Of_l_8 . O(.06tl , .00157 .00060_ 1o6_

.@622_ 5_16.5 .0013_ .000589 .0_13_ .OoO_9_ l°t._

.95504 _81.9 .e0133 .000585 .0m132 .O005RO 1.41

.96503 5S_ .'_ .00100 • 000'*_,0 ,n_)

.95504 581.5 .00137 • O006OZ . DO. 195 .000593 1.4n

°97113 591.2 .00]30 .00057 I.,O

.98_9_ 596.9 °O00g_] ,000/_ 3 ,9_

.97779 594.9 .00122 • 000936

.98t68 595.5 .00115 .000505 1.1_

.97224 590.2 .Of_]O_ .000457 I°0_

.9/*@_8 57"4.9 .Of)06_ .00028(

.95fl97 5_4.2 .0_138 °000607 .0_142 .ee0624 i._

.96_25 586.2 .00137 .000602 .00136 . _0C)59_ I._#,

.96891 '_90.2 .00131 .0C_0576 .Oel 3t_ . OF)f_57 i.!_.

.98112 b95.2 .00099 .O00WB5 I°04

• 96_1& &8_.2 .OOlOl .o00_4 1.o5

• 96(156 587._ .O0]OW .(%00_57 .O00go .000196 1 .C'*_

.96896 5_19o9 .OOlOl .0004_*_ .00D88 .ono3e? .97

.98_&5 597.2 .00098 .000431 .99

.979#;6 594.'> °00!16 .0005 lO i.i¢.

.99111 6oi.2 ° 01% t%.q_ . ¢10f_37& ,_i_

.90 _'SO 587._ .00117 .0005_&4 1.26

.96836 5_17.9 .00117 .00051_ t.23

.9_)777 6C.5. _ .00093 .000_*00 ) °('0

.972@0 592.o .00_09 *00047_ } .I_

.96780 589._ .00110 .0_0484 ,O010l .000_44 1.1 ,_

.96836 5R7.9 °O0117 ._00514 .0(}123 °000541 Io15

.96392 _6.5 .001Ol .000_4 .0_095 .000418 i.O_

.90281 58_.5 .00101 .000444 .00085 °0(]0374 i.o._

.97668 _92°9 .00_98 ,000_31 ] .eCl

.97335 62R.9 .00725 .003187 ] .ll

.g@ODI fl3].2 .00534 .002787 . (97

.96_92 618.9 .00629 .002765 .06

.95115 00_._ .00..75 .oe20Bs .0n_74 . O020q_ .73

.9_282 6.n_.o . f_%_8 .(%01705 ._38"> .001692 .50

.9flosv 61_.2 .co_?R .n01442 .%:-

.976.6fl 61_°5 .0o,_ s*9 .002149 .9_

.9'+50'. _'_' .;' .Ons_7 • 002,0'_ 1 .C;'_

._4227 %_%.o . o_,,,n7 ._n17_9 .81

.9356] 582.2 .00296 .001301 .59

.96170 _I.2 .0e_65 .0_0286 .00070 .000347 .59

.97_6 500_.2 .[30] l_ . _0_#*07 1.22

.97002 500°2 ._Ol_l ,00_44 .nODR8 o mO_33fl 7 1.0_

.97502 5ql._ ,00116 .0005 I_3 1.2!

•93617 57D.o .00:]7 .o0051& °OqlO6 , eo0466 1.26

.95(]¢)#4 577._ of)OIA2 . "_rn_4& R l.0&

.97"_01 %9]° 2 .00117 .o_Oq16 .oo][o .oot_sp% 1.17

.96336 5H3. t) ° 0o._.)* . o_i. ]R ._F_091 oO_O¢_F_A °0%

.96___6 5[1%.2 .OCCFL+ °C_f_c32% .OF_[%T& .n00_7 r °74

.96114 5_.P .OCm?6. .0?0422 o ?of 0_+ .{ _61457 .97

.9_9".q '_78 .2 .SO:P7 .00055_ I._3

.95_26 578.9 .00175 ° C,_O r,40 .81

.93173 569.2 .00!27 . ,_r_c55 R ,82

.91730 559.9 .OOl21 .3qC532 .78

.92007 5_p.2 ° ?F%_')q . "ICO400 .6 C

.979&6 68_.2 .0[_0?5 .coolie

.94116 b65°' °OOrhJ . k'.O0 IW 5

._2oOV s_,,.,, .t)oo_q .('0(_215

.9145F 5£0,9 lOOO_7 .AO0207 .O00a5 .O0_ 19_

.91_63 5_2.9 .OOD_@ ._00255 . sO0/_6 00C_02

.94_27 5_?°? .000¢3 .OOOl_5

-I.0

,*. c

s.o

8.C

6.0

1.0

2,0

n.n

8.0

2.0

1,c

aTherrnocouple locations for which z and/or

measured from model origins.

b h measured in Btu/ft2-secOR

stallons are provided are for models; x snd y station_[or these models are
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TABI,E V.- HEA'I-] HANSFEH MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES;
6.00 INCHES - Continued

Nst c

aThe_n_aCOUlAe Iotatt[_ns foI whh'h z and/or ¢ stations ale plo_ided arc fo_ models; x and y stations for these models are

n:ea_uted h,)m r_:_)del oiiglns,

t) ]_ measured IT1 Bt_ Jt2-sec-_l{
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TARI,E V - HEAT-TRANSFER MEASUREMENTS FOI{ VARIOUS PROTUBERANCE SHAPES; 6 = 600 I.NCHES - C.ntmut:d

12 2 8-inch dtanmtel cylinder swept back 45 ¢, - Continued

(c) M = 3.51; R = 276 x 10 6

2_ .o

2:."

_e,.e

?.r

'2 C
b>

?t.:

L).

?2 .r

_.?.r

a_°r

'?.P

, p.¢
... ¢,

' s .¢

17.5

tn.,,

2 .',

21,5

22._

3 _. ¢

3_..¢

3_ .o

tr,.c

38.0

38.0

a,..c

_,a.o

t,_.t

Te h

x, mn y, in z, in _, deg ,._ Tw, OR h NSt h c Nst. c l_ °

{a I (a_ (b) _b 1

_ "'ss:' 'raZor .00It _ .rioters .s:

.7 .961_[ 57H.5 .00_19 .cne3;s2 .se

12.n .06187 _7a.5 .0012_ .000_¢6 .$I

_._ .96299 579.s .00119 .0007_2 .q..

..9 °96612 BqO.2 .00119 .000_32 °q?

-5or .9_Q16 581.9 .Oell? .nO0_l? .97

12. _ .9G&I2 _79._ ._C_S& .CD0346 o_q

• 7i .9&057 _'.a.P ._0623 .00_06_ ._q

.9_692 585.2 ._0106 .00_2g6 o8_

.96_68 580._ .e_ll9 .00_32 .92

.961e7 _78.5 .00117 .C0_326 .8_

.961g7 _86.2 .fl0156 .0006_5 ].27

2..' .95122 579.9 .O01S_ .000_13 1.t._

j...'. .q667_ 57_.5 .00]_6 .O_05]q ._.IM6 °C_0519 ].%_

3°{' .9517!_ 57_.Q .00]_5 .,on&%? ].p_

6.. .q613 I _77. _ ._01! .00_%2_ .pq

• 7 .921%1 5_7. _ .001_6 .eOO&_5 .rOl'.V .nnc.._s t.?"

.f .91_1_ _53.P o0016_ .00c657 .golg] °'_%3_ [._6

• ' .919_3 556.5 .00!6_ .O00a57 .2_191 .,7,_0¢_ /.9{

. .93272 565.9 .O0_*_H .OO061_ .9OluQ .COO&l< ].]P

°2 .942_I 569.2 .OOt%_ .QC0376 .c_l_ ._,cr,_i _.,-,,

.9_1_I 57S. _ .etiPs .e_._q

12: .9753_ 588.5 .OOl?O .00056_ .e._
.8¢

-:.). .96n72 %_., .mo_o7 .ome?n_

-!2.7 .O725Z 58_*.2 .00}17 .000326 °Q_

-_, .96_5 579.q .00!_8 .OooiOl °_

e9_674 572°9 .C_1_t .oOo_2] ..-?.l_i .io.g_.27 ]._n

2." .95066 57_. _ .OO]&O .C.O_391 .<._l%g .m_.9_. ].i_

_.. .99963 b77.e .00127 .oOO3_& .0._[27 ._C._!_%_ ].C t

a- °97196 583.2 .ODIII .OC03lO .02

-:;'._' .9%_?! 57r..2 .00120 .000_35 .ga

-I_.....! ,95a51 57(,._ .00120 .C, OO?_
-.. .95_C7 _76°0 .OO!Cg .COF3C] e9_96 ._?e?_ ._r

-12. _ *_7_3% _7oO .OCI]6 .OOC_lfl ,q2

-2.% .9N99_ 594._ .00115 .oeo_21 .ga

-2.% .96412 578._ .00102 ,0002_% ._..

2. _, .95907 57R.2 .00116 .oOOJSh .0_]o7 ..9_o2_, .97

-2. = .95963 576.2 .00113 .000_15 .OC]l_ .0O0%29 °

?.' .gs_.g_ _s.? .n_ln7 .co9_q_ .nonql .non?s,. ._

_." .98_0'. _l.P .0011P .onn_17 .n_

2.55 O .938_9 59%°2 .D0%67 .O01_fl? .0.9%&7 ._01582

1.55 O .9_001 592.5 .00_51 .00125e .OO_o .001199

._% n ._65_n e,c_._ .oe_a7 .Oeln_O

Ic.°5 t, 6£ °967_R 619._ .0079g .002_9

_.q5 _£ .926_ 5q5.2 .OO_O .001925

6.5 _ 6g .9P56_ 588.2 .00556 .001565

2.55 &5 .92687 5R1.£ .00601 .OOI11W

-l.'P .952_0 5_9._ oOOO_ .050179 °e_075 .0_0_0_ .57

6°0 .97028 586.2 .001_8 *000_57 ].o_

5.Q .961_] 58_.7 .00132 .m0036_ ._0121 .n_n3_fl 1._r

6.C. .96299 580.9 .00131 .oon36% .nnl3l .0oo_69 .96

6.o .96692 589.2 .0013l .000165 .9_

].C .9276@ 557.9 "00117 -000326 .o0]la *O0031S .97

2°0 ¢9&057 566._ .00100 .O00*O_ °8&

8.9 .96692 58_.2 .00116 .000%2& .OeI]8 .0n¢329 .76

6.0 .95515 57&.2 .00119 .000732 .OOll7 .0_0326 .fit

_.o .9517S 570.5 *00093 .000259 .0_90 ._OO251 *69

2.C *g52_4 57_.9 .00109 *OOO30& ,o_]ig .000_32 .@_

1,0 .9_001 567.2 .O011_ .Oeh_29 .ro!_6 ._D0206 .q5

I_. _ 90 .96119 56S.q ,00210 .00058S

6.55 90 .916_6 553.2 ,0017i *000_77

_.55 90 .90077 %&3.2 *0016_ .tOO&60

2o_% 90 .91095 5_7.2 .00127 ,0fl_%_

ir.s_ 1_0 ._6_n _7_." .nnm2g .o_vn

6o_% 180 .9_115 h'.R.p .OOe_5 .OOeO_

b

h L

j Z L

i.t r

._o

aThernlocouple locations for which z and/or

measured frnm model origins.

b h measured m Bturft_-sec oR.

stations are provided are for models; x and y stations h)r these models ale
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TABLE V. - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 I14CHES - Continued

12. 2.8-inch-diameter cylinder swept back 45 ° - Continued

(0 M = 3.5l; R - 1.59 x 106

Te

x, in y, In z, in 0, deg

lal I _)

2.0 .?

17oO .C
2r._ .o

2_.r 12.n

2R.o _.cl
29.0 .o

3 n. : . r

31.e 12.c ¸

2,C -12.n

;°_ 12.o

12._ -iz.n

12.0 12,o

_:,c 1. ¸_

_1.o 2,0

aS.:" 2,::

32.o _.C

_.r 1.3

34.r 2.o

3_.C ¸ 3.3

3_ .o

_.3 12.C

4_., _ .n

_2,n 12.o

_.o .c

_.o 1 _'_c

5e._ _2[c

_6.0 a.c l

3_.r 3,0

37.r -_.o

37.C -12.0

3,_._ -12.0

lo.r -12. =

17.5 -it.r

15.5 -2.'

17.5 12._

21 .= Ip._

22.s -2°5

?_._ -2."

2_. = -2._

h

hc Nst, e Boo

tbt

o_

oal

°_0

1._?

i.n¢

.n_nt,% .nn_31_ t.Cl

,75

.80

._a

,66

.Oel_2 .o0o5_5 1.5o

1°63

.orn92 .0_52 I.08

,qe

.00997 °030_72 1.23

°96

1.12

i.20

.rnrgO oooo_3e i°33

._0081 .0n039_ 1.24

.00_77 .00037_ !.07

.g3

.rr_e, .700272 1.o_

.?nn,_ .u_n?T7 .9_

.96

.78

°Be

.72

.Tg

.75

h

Tw, o R h Nst

Ibl

,96_q7 _70.2 .0_69 .0f'0336

.9620m 579.2 .00067 .n00326

°9676_ _92.2 .00P66 ._00_21

°9604_ !,77°n . _C'_6 I .CC_297

196376 _sn._ °00_69 • 00C336

°q6_32 _R] ,2 .00064 .,3P_311

°97268 'R6.2 .00068 .0C,0_31

°96264 7_,2 °0C_7 ,'7'C2"_26

°96f'97 t7_.2 .00068 . o(_(',_ 31

.9_9_ '75._ .0012_ .000_03

._'92_, %_._ .00C97 .C0Ca72

.q6997 _7_°0 *00_67 °0_326

193923 _6_°5 10{'102 ,000_96

.9_36_ 57C'.g .0C]2_ .0o0_,03

.92zsn _tg.g .00092 •00,c_7

.91637 555.5 .0010_ .000_15

.92082 ' q7,2 .00101 , OOf",91

,93254 '63°5 .00096 .0O0._67

.9503_ '72.= ,00081 ,01307_

.96320 %SO. _ °_}0072 .D0_350

,97_91 _87.q .DOCMI .00939_

._693a '_SS.5 .OOe7C • O_C-_O

.970_% 5S_..2 .00e73 .oO0,%s

.9615_ [TS._ .ooo_g .o0o_8_

°942 _7 ',66.2 .00e38 .00_195

.94257 571.2 .0008_ o000&33

o9_703 %7}°9 .0_'I(7._3 . OC f3_[_,_

._581_ '_7S.2 .0cr77 .OOn?v4

,9B707 575,9 ,00067 °0t_26

,9_76% 576,2 .00067 °00r326

°97&3_ rA6, 2 , (_0e64 .OCOTII

._6_7_ 4_2. _ .o_e65 .3oo_16

,gB If'4 b_O._ •00(_6 & .900 _ll

,95763 575,9 .00C61 ,000797

._581_ %76.5 .00C6', .oog_i;

._717 '_%.0 ,00052 .0_725=

,9626_ _70o2 ,00075 .000_ _

°9_Ja }fl [,76o_ ,(70{_67 °900+26

.96&5_ 581._ °0006_ .0C051l

.96976 s_°2 ,0063 q ,003]_7

.g_13 60_._ .O060S .0C2_'_7

.g %Z_,_ %97.: ,00&65 ,,_C2261

._a¢_ ,,o1,.7 .00_9 .¢OlSq2

°93RII b87,2 °OtP7B ,00! 552

.o6;,n_ _96.[ .002",7 .co: _c

o o#,6 ,,, 612. q ,00',6 _ °'2C22 _ ]

.O,,Z,, ? 57p. r ,C('z[ ] .[_f [ 707

.921 <0 : *7%2 .?C2 _[ ,C31 _(,

._2n5 '70,2 . no_,_- .,'7"I¢'

,9_9S6 %70*2 ,00085 . C_2,] "a

,96] q'a _ _C,'; ,OCOSl ,CCO_g&

°q(Sq2 'P?,? .gO07? . COC?_O

.9252_ ',_7,' 1C0071 ,C,?C34%

.......;_?.: ...............
.9:_72 :74°' .oen,,n .-,rn _,,

._57e, .7?._ .er, n_ .fen2", '

.o_t_,o ',72.9 .CP¢_6 .cr, e <'l

.9t02', 44n.7 . OOrl6L .OCO?ir

._a_?: ,,,_ .n .nOel6 ,(fc _7_

,_:7',_ '',"._ .nee; _ .o:c,',?

._la!a ,,_.m .oom,e

_6.,7 6.0

,_.c p.c

e, ,.. c 1 ._

j. r ,+
ln._ n 1.01

6.55 0 ._C

,.r

.- _',,._ ._2_ .61

.n_rT, .r<" _ ' .o7

._7- .-_r,_, /._r ¸

lr,,_ on .9C

l°.',L ¸ i_

,+.'!5 I_0

aThermocouple locations [or which z and/or _ stalions are provided are [fir moa<,l_; x and y stations for these models are

measured from model orlglns,

b h measured in Btu,'ft2-sec-°R
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TABLE V. = HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 6.00 I_NCHES - Continued

12. 2.8-inch-diameter cylinder swept back 45 ° - Continued

(g) M = 4.44; R = 4.42 x 106

Te OR hc 4 hx, In. y, in. z, in, _, deg Tt- Tw' h NSt Nst,c FL L

2.0 .0 .9_51.1 576.5 .00O88 .000225 1.04

12.0 .0 .9_210 57_.9 .00093 ,000237 1.29

20,% .0 .93990 571,5 .00096 .000245 1.37

28,0 12.0 ,9354q 572.2 .00128 .000327 l,S&

2_.0 &.O ,9_155 572.9 .00096 ,000245 1,16

28.n .0 ,9_210 572.9 ,00097 ,000248 1.21

20,5 -5.0 .96762 575.9 ,00076 ,000189 t,tO

24.5 -5.0 *93990 572.2 .00087 .000222 1,3_

3'f'.0 .0 ,9_8_ 573.5 .0007? ,000197 ,00q77 ,000197 1.13

3].3 12.0 .9382g 573.5 ,00115 .000293 1.13

2.n -12.0 .94596 574.9 .00084 ,00021_ 1,24

2.0 12.0 .94817 578.9 .00119 .000304 1.19

12.C -12.0 .94431 573._ .00072 .000184 1.29

12.C 12,0 .93606 572,2 ,00116 .000296 |.17

30.0 1.0 .93fl80 575°5 .00141 *000360 2.17

31.0 2.0 .92777 568.2 *00141 ,000_60 1.93

32.0 2.0 .92170 564.2 °001_6 ,000398 ._]52 ,_00380 1,95

32.@ _.o .928_7 568.5 .00130 .0mn332 1.57

32. n 6.0 .93935 571.5 °00074 ,000189 ,86

34.0 l.c .91068 5_.5 ,00_76 ,00019_ 1.09

34.0 2.c .91784 562.2 .00t_3 .000365 1,96

34.0 _.o ,924_6 567.5 °0o12_ ,o00_I_ 1.73

36.0 ,0 .90_06 552.9 .00120 .OOS_06 .00124 .000316 1,69

38.0 ,0 .89248 5_6,9 .00137 .000350 1.96

_4.0 12,0 .9_155 575.5 .00115 °000293 1.12

42.0 ,Q *89800 549.9 .0019_ .000345 1.93

_4.0 *0 ,91013 5_6.9 *00133 *000339 .O013& *000342 1.93

4R.O ,o .92556 565.5 ,OOlI6 ,000296 .Onll8 .000301 i._5

52.0 ,_ ,92170 562.5 .00122 .000311 .OeI2l .000309 I,77

52.n 12,_ .93053 568.5 .00138 ,000352 1.99

55.0 ,c .92391 562.5 .00103 ,000263 .0o101 ,_0025B 1.43

_.n c .94100 57_.? .00113 .oons_ 2.13
58,P ]2,9 ,9_982 581.2 ,00127 ,000324 1,23

5_,n -12.C .94982 576._ ,00084 .00021_

_4._ -12.c .95203 t78.? .00073 ,000186 1.26

36,0 +8.C .9_210 572.5 ,00092 ,000235 1,5g

1_r __°_ .92667 562._ .00_62 .OOS]5.

34.0 q.n .922fl1 565.2 *001_2 ,0003_7 ._0131 ,00033_ l*Bg

32,_ -q*C .92722 565.9 .00]_] ,000309 .00120 .00n306 1.81

_C.C q.C .93826 571,2 .0_099 .000253 .00099 .00025_ 1.60

2_*_ -_.r .95037 577.5 .000_b .00019_ 1.09
3&._ -12.C ,93&Oa 56_.5 .00070 .000179 1.27

_2.c -12.c ,93880 570,2 .00087 °000222 1.36

a, .e -12." .q3_5 570._ .00_70 .o_017q 1.09

1_._ -i2.. .955B9 5_0.2 .0007_ .0001_9 ].25

17,5 -]l.f .95037 577,2 .00071 .0001_1 ].22

I_._ -2. _ .96195 584.9 .0_082 .O002Og I.Z8

i_.5 -2._ .g371_ 569,9 .00093 ,000237 1.37

l?._ -2.% ,93824 570.5 .00079 .000202 ].le

1_._ -2.5 *96691 588.2 .00082 .000209 1,3_

19._ -_*¢ 194376 575,_ ,00078 *OOOlgq

2",% -2.5 .93769 570,2 ,00100 ,000255 ]._9

21.s -2._ .q_SSa 571.0 .00101 .00025s .0_112 .tense6 1.58

22._ -?._ .q3_87 567,_ .00087 .000222 .0h07_ ._00202 ].i0

23._ -2._ ,9338_ 567.& ,000_ .0002]4 1.0_

24. c ?._ .9_707 576,2 .00099 °00_25_ 1.38

10.55 _ .9569q 6IR*? .01_16 .OOa35e 1.62R.5_ .9558q 615.q .91151 .002047 .41

6._ _ 0 *q%773 600.9 .OleO3 .0027b, 1.33

a._ o °91619 5_7,? *00_q3 .00Z255 1.08

3.55 o ,91950 5fl#+°5 .00698 .0_1781 .00695 .001774 .86

2.55 0 .g2336 583.5 .005"1 .001_8_ .00592 ,001511 .71

].55 0 .g178_ 576,5 .00_86 *O0}_&O ,00451 *_}15l .60

.55 0 ,94100 591.£ ,003_I .000972 .47

[_._5 _ o95_9 6_8*9 °00838 .002139 1.34

6.5_ 45 .917_8 579.0 .00767 *001957 1.23

_._ 4_ .9_777 572.0 .00664 .0016_5 i*06

2.55 45 .907q7 566.q *00415 .00105_ .66

34.3 4.0 ,q_817 57R.? .00126 .000_22 1.73

3_.n 5._ .9_210 _7_._ .00]_5 .00028a 1.2_

3_.? 6.0 .9_1_5 575.9 ,001_8 .00027b .00!06 ,000271 1,27

36.0 &.o .947_7 577,9 ,00118 *_0+_] 1,31

38.0 I.C .90461 551,2 ,000_7 .000222 ,_0n82 ,000209 },19

38.C 2.0 .91729 55R._ ,00102 ,CCOZbQ 1._6

_.0 _.0 .9_596 576.% ,00]0_ ,00o_60 ,_106 .ODO?TI 1,09

_a.0 6.n .93383 56_." .00103 .000263 .0_l_] .n_o25s 1.30

_+_.0 4.e ,92722 565._ ,oOOgl *000732 .00091 .000232 I,3O

&_.n 2.0 ,9_328 567.2 .o0_qo ._0_0_, .96

t+_n l._ .00074 .000189 1,12.91_95 55R.o .00076, ,c_eI_¢,

1o.55 90 .92281 56_._ ,0c7o_ .000",2] 1.06

_.55 qo ,882_6 5&O._ .0C]6' ,o00,2] .a_

.69

4.5_ 180 ._9_55 %42.0 .nn_?+ ._ooo_6

3.55 180 .89248 539.2 .00n78 ,once?;

].55 180 .8q7_, 5'*2.0 .000 +_ .no_nD_

aThermoeoupte locations for which z and/or 0 stations are provided are for models; x and y stations for these models ar_

measured from model origins

b h measured in Btu/ft2-sec-OR.
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TABLE V. - HEAT-TI{ANSFE}{ MEASUREMEN1S FOR VARIOUS PROTUBEHANCE SHAPES; 5 - 6.00 II_CHES - Centinued

12, 2,8-inch-diameter cytinder swept back 46 u Crmtmued

(h) M = 4.44; H - 3.27 x 106

h

x, 91 y, in, z HI. ¢+, de+_ NSt hc Nst+c ]to

Ia/ /a) _b!

. :: ....0o2_o

2a,c ;z o' .,,Co `+7',

2_, a. " .oPr'2 _r+"

+,a .'- +.

't. t:.'

i;5 ....

..... o

i ¸ ,

, ._

• i _

ii::¸ ,. i

. a o _/ "o

h L

.gP

.80

.90

.co: :0,'; t .02

• co:" 1 '_ .9_

. c oc 2,_? t.?;

.c'0c297 _.;_

• _r, ", <o ] °_ 1

• _ro2t _ _. ! '_

.:m', +F,_ .0_I:' .,'v'¢ + ! ,, I._

.,'or" ,w l.RO

.:%': ._r,. . _r',,p?, l

• F',;_' . _r ' : .,'_ ;_ l.SJ

C: ,+_ ._n_; ", , ,.-,

• . _ • -I +¸, i._c

• , t., ¸,

.,'_7' L.9',

.,, r,r_ t,?'

, .,j,. ._,

. ', . : F. <? :. :

• ,: : .-o_,,: ._,,_r t e-[ ],1_

• I ,: .Ol

• ,_:<+ :•c,

., .n;:l

.:,r,> ,, ].,:t

.:It ,,.1 7, , .,r,',/v L.II

• ''2, _ ].:'

o:'<m._ ' .a_

aThernaocouple locations for which z and/or _ stations are providecl a:e [or models; x and :,' stations for these models are

nteasuled _10lll model origins.

b h measured in Btu ft2+see-°R
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TABLE V - HEAT-TRANSFER MEASUREMENTS FOR VARIOUS PROTUBERANCE SHAPES; 6 = 600 INCHES - C,mcluded

12 2 8-inch-diameler cylinder swept back 45 ° - Concluded

(i) M = 4.44; R • 212 x 106

Te

x, ill y, in z, in j_, deg Tt t

(a) (a)

i 7.',_ 0

8,5', 0

3._5

_.',5 0
1 ._5 0

_C.S5 a_

6,_S _5

ir.6t qO

6.55 mo

4._S oO

h h

Tw, OR h NSt bc Nst, c ho h_

(b) (b_

,9513v 573.2 .000_, I .000221 ,82

,o_971 572._ .000_9 .000265 .9b

.g&bR_ 570,9 ,00060 .000_67 ],OA

.9_102 _7_.9 .00051 .000275 1,00

,9_0_ %7_.2 .000/s2 ,000227

,Q&_?I 572.2 .000&7 ,000254 ,g&

.O&07! 572,2 ,000/*2 ,000227 .00043 .0002_2 1.05

,9491£ 572.5 .00050 .000313 .73

.9_97] 572.9 .0004_ .000216 .75

,95#,.13 576.9 ,0008_ .000/*59 1,0_.

,95137 573.2 .00043 .000232 .93

,0(458"4 570.5 .00061 .000_2q .77

.9_SR& 572,2 ,00071 ,000383 ] ,78

,935_5 565.9 .00079 , O00t*20 1.52

.92016 56,1,9 .00080 • 000_)2 ,00076 .OOO_[O 2,0D

.93%3_ 5&5,2 .00063 ,O003aO 1.3_

.0_97: 572,0 ,000_8 ,000259 .91

,g2_? 55_,5 .00037 .000200 ,71

• 9231q 558.2 .00079 ,000_27 ,00080 ,000432 1.t_9

.92_71 560,0 ,00085 ,000_65 1,69

.91545 552.9 *00058 .000313 .00060 .00032& 1,32

.00S06 5'*7.5 .0006 t/ .000373 1.33

.9530_ 575,2 .00068 .000367 1.01

.90993 549.b .00072 .000389 1.50

.q%l&3 %56,2 .0005R ,000313 ,00059 .0D0319 1,18

• 9_5_C %6S.2 .00060 .00032¢. .00062 .000335 1.25

,9350"_ 563,9 .00056 ,000302 •00055 .000297 1.40

,0&_42 568.2 ,00062 ,00033_ ,TR

1937_0 _6_.9 ,000_6 .000302 °00052 .0000_I

,9602] 579,0 ,00069 ,000373 .87

• 96076 :_78.9 ,000_3 ,000232 1.1o

.92927 560.5 .00036 .000|94

.92706 559.9 ,00061 .000329 .00058 ,000313 1.39

.93369 56_.5 .00056 .000302 .00053 .00028_ 1.12

,9_69_ _,71,2 .000_ .000297 .00055 ,000297 1,25

.96076 578.9 •00(I_ .00023R

.9&;_05 571,2 ,00042 ,000227 ,00039 ,000211 1.08

.9_695 570.¢_ ,00055 .000297 ].06

.9767W %R8,% .0004) ,000221 .87

.94308 56_.2 .00040 *000216 .n0032 .000173 1.0o

.9_308 568.2 ,00037 .0002n0 .0002B .000151 ,80

.9:_60C 576,9 .00_2 ,000281 ].1%

.95800 596°9 • 00fi26 ,003381 i. _

.95413 _01.9 .00582 .00_ la/_ ].C%

•92927 578,9 ,00513 ,002771 °Qq

.916n_ 56_._ .00a90 .0026_V ._

.91_177 567.5 .00407 .002198 .00_08 .00220_ .74

.91877 566.2 ,0035& ,001912 ,00359 .0019)9 *_

• 91t490 563°5 ,00302 .001631 .00267 .0014_2 .5[

.9_032 576,9 ,0026_ ,001_15 .&7

.9_96_6 590,9 cOO&02 ,002171 .9_

,90093 560.9 * _09r_6 ,001923 .R_

.90_R5 E53,_ ,00262 .OOl#_15 .62

.9_916 _72,9 .00057 eO0090fl ,00{3'%6 ,0002t_8 1.12

,9%026 574,2 ,00055 ,000297 ,00053 ,0002B6 I._Z

.95_*t3 575.g .00060 .00032_ 1.13

.92208 556,2 ,00050 °000270 1.25

.95_68 576.Z .0008 _, • 000_5_ .00088 .000475 1.56

._2_3 568.5 .00052 .000_@i .000_8 .000259 .98

• 93_77 5_5.9 ,OOOal .000221 .00038 .000205 .89

,9(,142 567.2 .000_8 .000259 ,96

.92816 559.9 ,000_0 .000Z70 1.00

._,_38 536.5 .nooso .000_3P ._]

,80722 5&2.2 ._eTA .000400 .f6

3 ,+. z %, L:

_".( 6._

_¢,,5 _.C

4'..: 4.O

'+'.. F 2.0

'._,. C i • 0

3"lhcrn,ocouplt Ic,_atictns for _x'hich z and/or t_ stations are provided are for models; x .31]1t y 'qlliBoll.% lot [h(l.'4e ' models are

nle:,sur(.d tl,m_ model _rlgk,_s

b h measured in Btu/lt2-ser-OR
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TABLE VI.- THEORETICAL HEAT-TRANSFER COEFFICIENTS ON RIGHT

CIRCULAR CYLINDERS OF INFINITE LENGTH

hL

2.65
2.65
2.65

3.51
3.51
3.51
4.44
4.44
4._4

2.65
2.65
2.65
3.51
3.51
3.51
4.44
4.44
4.44

2.65

2.65

2.65

3.51

3.51

3.51

4.44

4.44

h.4h

M

: oo : 45° : 9o°

1.4-inch-diameter cylinder

x 10 6 03.95

2.65

1.60

3.95

2.75

z .60

_.50

3.2o

2.15

.02349

.O1912
•o1352
.O2OO3
.0Z678

.01275

.0_7o5

.01407

.01156

o.oo558
.00454

.00321

.00476

.00398

.00304

.oo4o5

.00339

.00275

2.8-inch-diameter cylinder

3.95
2.65
1.60

3.95
2.75
1.60

4.5O
3.20

2.15

x 106 .01661

.01356

.00959

.01472

.01231

.00938

.01282

.01071

.oo871

0.01275
.01041

.00736

.01130

.oo9_5

.O0720

.oo985

.00822

.00669

0.00394

.00322

.00228

.00350

.00292

.00223

.OO3O5

.00254

.00207

2.$-inch-diameter cylinder swept; 45 °

3.95
2.65
1.60

3.95

2.75
1.6o
4.5o
3.2o
2.15

x 10 6 0.01133

.00925

.00654

.00961

.0o803

.00612

.oo814

.00680

.oo553

0.00870

.00710

.00562

.00738

.00617

.00470

.00625

.00522

.00425

0.00269

.00220

.o0155

.00228

.O0191

.00145

.00193

.00161

.00131

L_
I

ro
o
i'o
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5-12 5-10
7-1 6-11 6-9

46-7 +6-5

+6-4 +5-1

+6-3

+4-9 +4-12

44-8 +4-10 +4-I]

+5-1

4.0 ft

I

Figure I.- Test plate showing typical models with thermocouple
and orifice locations.
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_- Dneuma t i c Seals

!
Po
0
ro

Figure 4.- Wing-type support interior showing pneumatic seals. L-62-2091
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(M
0
OJ
I

L
r

_y

--_x

-y

4.O ft

+ Thermocouple location

÷ 8-3 ÷ 8-6

+ 8-2 ÷ 8-5

4- 8-I 4- 8-4 ÷ 8-7 4- 8-8 + 8-9 4.0 ft

Figure 7.- Filler plate showing thermocouple locations.
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(a) 2-inch by 4-inch rectangular stiff..... _ _ _. "_" _

x _ x 16-9

(b) 2-inch by 4-inch stiff..... ith I/4 .... d fairin 2 "15-, /_ i1!_ 1

!

PO
0
Po

Figure 8.- Stiffener models showing thermocouple locations.
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Airflow
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9-11
9-4+

9-5

9-12
9-6

9-7

9-8

2.8 in.---->-

I

lO-I 10-5

I

10-6

I

[ 10-2 10-7

 1o-3 io-8

I0-9
10-4 .10-10

-10-11

-10-12

12.5 In.

!

ro
o
Po

Figure 9.- The 2.8-inch-diameter right circular cylinder.
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Airflow, >

I

i1.4/
21-8-
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21-6 -

21-i(
21-5 +

21-4

21-9
21-3 t

21-2

21-1

12.0 in.

-21-12

-21-11

I

0

Figure ii.- The 1.4-inch-diameter right circular cylinder.
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Upstream

(a)

Downstream

L-62-2092

2-inch by 4-inch rectangular stiffener; M = 5.51; R = 3.5 × 106.

Figure 3_.- Oil-flow patterns of stiffener models.
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Upstream

R : 2.0 x 10 6

(b)

Upstream
R = 3.5 x 10 6

Downstream

L-62-2093

2-inch by 4-inch stiffener with 1/4 round fairing; M = 3.51.

Figure 35.- Continued.
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Figure 35.- Concluded.
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Figure 36.- Oil-flow patterns of a 2.8-inch-diameter right circular

cylinder. R _ 3.D × 106.
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Figure 37.- Comparison of boundary-layer flow fields of single and

tandem right circular cylinders. M = 3.51; R = 3.5 x 106 •
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Figure 41.- Oil-flow patterns of a 2.8-inch-diameter circular cylinder

swept back 45 ° . M = 3.51.
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Figure 42.- Oil-flow patterns of a 2.8-inch-diameter circular cylinder

swept forward 4_°. M = 3.51; R = 3.0 x i06.
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(c) 5 = 6.0 inches.

Figure 44.- Pressure distribution on a flat plate. R _ 4.0 X 106 .
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(a) 2-inch by 4-inch rectangular stiffener.
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(b) 2-inch by 4-inch stiffener with 1/4 round fairing.
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(c) 2-inch by 4-inch stiffener with 30 ° wedge.
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Figure 45.- Pressure measurements upstream from stiffener models.

5 = 6.0 inches; R = 2.85 × 106 .
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Figure 48.- Effect of sweep on Cp in the vicinity of a cylindrical

model. M = 3.51; R _ 2.85 × 106,
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(a) Lines of constant h/h o. M = 3.51; R = 2.79 x 106 .
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(b) Effect of Reynolds number along center line. M = 3.51.

(c) Effect of Mach number along center line. R _ 3.00 x 106 .

Figure 51.- Flat-plate heat-transfer ratio for a 2-inch by 4-inch
rectangular stiffener. 5 = 6.00 inches.
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(a) Upstream. L-62-2102

Figure 92.- Correlation of heat-transfer ratios and oil-flow patterns

for a 2-inch by 4-inch rectangular stiffener M = 3.51;
R _ 3.00 x 106.



400

.:r"

23 .37 .78 1.05

I
DO
0
r'O
..m-

(b) Downstream.

Figure 52.- Concluded.

L-62-2103



26D

4Ol

Od
0
Od

i

93

_3 IQ*

(a) Lines of constant

I

h/ho. M = 3.51; R = 2.83 × lO6.

0 1.62, lo s
2e_

i o 4 _3

sol,_ ,y.bol,, y:o.o ,..

_ _ _; • ..... ,

(b) Effect of Reynolds number along center line. M = 3.51.

u

o, .44

SDI,d ,W.bol,, _.0.0 ,".

(c) Effect of Math number along center line. R _ 3.00 x 106 .

Figure 53.- Flat-plate heat-transfer ratio for a 2-inch by 4-inch

stiffener with 1/4 round fairing. 8 = 6.00 inches.
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(c) Effect of Math number along center line. R _ 3.00 × 106 .

Figure 54.- Flat-plate heat-transfer ratio for a 2-inch by 4-inch

stiffener with 30 ° wedge. 8 = 6.00 inches.
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Figure 55.- CorreLation of heat-transfer ratios and oil-flow patterns
for a 2-inch by 4-inch stiffener with 30° wedge. M _ 3.51_
R = 3.00 x 106 .



_4

-_ .'Ig

aa

u _

_L

L

C

.__ o_

.Q _-i

"o

L_

©

_o
o

0 •
_Lo

II

-o

_ o
_o

o,-t

.o
4._

%

_d
q--i ,--t
o •

oa

©

•,.-t (1)

r_ .r-t

.,-t

I

I

i_o
o
_o



4O5

o_
O
od
I

(a) Lines of constant h/h o. M = 3.51; R = 2.77 x i06,
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(b) Effect of Reynolds number along center line.
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(c) Effect of Mach number along center line. R _ 3.00 × 106 .

Figure 57.- Flat-plate heat-transfer ratio for a 1-inch by 2-inch

rectangular stiffener. 6 = 6.00 inches.
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Figure 58.- Flat-plate heat-transfer ratio for a single 2.8-inch-diameter

right circular cylinder. 8 = 6.00 inches.
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(b) Effect of Reynolds number along center line. M = 3.51.

r,_ _

(c) Effect of Mach number along center line. R = 3.00 × l06.

Figure 61.- Flat-plate heat-transfer ratios for tandem 2.8-inch-

diameter right circular cylinders 3.2 diameters apart.
5 = 6.00 inches.
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(c) Effect of Mach number along center line. R _ 3.00 x 106 .

Figure 62.- Flat-plate heat-transfer ratios for tandem 2.8-inch-diameter

right circular cylinders 6.4 diameters apart. _ = 6.00 inches.
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(c) Effect of Mach number along center line. R _ 3.00 x lO6.

Figure 6_.- Flat-plate heat-transfer ratios for 2.8-inch-diameter right

circular cylinders with 26.5 o offset. 5 = 6.00 inches.
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(c) Effect of Mach number along center line. R _ _.00 x 106 .

Figure 64.- Flat-plate heat-transfer ratios for 2.8-inch-diameter right

circular cylinders with 45° offset. 5 = 6.00 inches.
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for 2.8-inch-diameter cylinders with 45 ° offset. M = 3.51_
R _ 3.00 X 106 .
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Figure 66.- Flat-plate heat-transfer ratio for a 2.8-inch-diameter

cylinder swept forward 45 °. 8 = 6.00 inches.
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R _ 3.00 x 106.
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(c) Effect of Math number along center line. R _ 3.00 x 106 .

Figure 69.- Flat-plate heat-transfer ratio for a 2.8-inch-d._iameter

cylinder swept back 45 ° . _ = 6.00 inches.
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